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Abstract 
This dissertation was written as a part of the MSc in Energy & Finance at the Interna-
tional Hellenic University. In this thesis the main purpose is to examine the relationship 
of the electricity price growth volatility with some fundamental energy security indica-
tors and to what extend it can be explained by these indicators. 
Fifteen European Countries were examined for a timespan of sixteen years and six en-
ergy security indicators were used for this analysis. After conducting the necessary tests 
to the panel that was formed, the random effects model that was chosen resulted to three 
significant energy security indicators Reserve Margin of Generation Capacity, diversity 
of TPES and TPES Self-Sufficiency Ratio. Finally OLS analysis was conducted sepa-
rately for each country with diverse results, based on the specific features of each coun-
try. The above econometric analysis was conducted in STATA. 
This thesis was completed under the supervision and guidance of professor Dimitris 
Psychogios. 
 
 
 
Efstathios Sasiakos 
1/12/2019 
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1 Introduction 
The concept of energy security is highly important for a country’s prosperity.  It reduces 
the uncertainty in the investment sector and increases the society’s welfare by diminish-
ing the unwanted economic and social results of energy scarcity or irrational prices. 
There is long term energy security, which is connected with long term investments for 
energy production or long term import agreements. Long term energy security must take 
into account the evolution of the economy and the environmental needs. Short term en-
ergy security refers to the ability of the system to deal with unpredicted events that dis-
rupt the normality of the energy supply.  
Oil supply was traditionally associated with energy security and remains a key factor, 
but now energy systems have such a high complexity, that a much more detailed evalua-
tion of its characteristics and the threats it faces must be done. Oil markets can adjust to 
oil scarcity easier than electricity or natural gas markets, which have to remain always 
balanced, as supply must always cover demand in the short term. So, the new approach 
is the analysis of all the parkts of the energy system including indigenous or foreign 
sources, as well as transportation, distribution, infrastructure and markets.   
The factor that shapes the energy security in the recent years is the transition to renewa-
ble energy sources (RES). Renewables provide indigenous production of energy and 
they decarbonize the system, reducing the dependence from oil imports and central pro-
duction units and increasing sources diversity. Europe is a pioneer in the adaptation of 
RES for both environmental and political reasons. Environmental sustainability is a 
global concern and in addition, Europe wants to become independent from the tradition-
al fuel suppliers in order to be self-sufficient and unaffected from the instability of these 
countries. Developing the RES technology and making it competitive is the solution that 
EU has chosen to achieve energy independence. 
Various indicators have been created in order to measure energy security and guide the 
policymakers into shaping the optimal regulations to enhance security without econom-
ical or sustainability costs. These indicators have fundamental differences and they refer 
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to imports, reserves, welfare costs, capacity or cost benefit analysis and they are de-
ployed according to the problem and the focus of the analysis. 
The real time element in the electricity markets is what differentiates electricity from 
other commodities and enhances the volatility of its price. Spot prices are very easily 
affected from unpredicted events, such as unexpected changes in demand and power 
outages. Not being able to store electricity is a key factor in the high volatility of its 
price and another one is that with the market liberation, the control of the rise of the 
prices in case of scarcity is limited. In a free market, producers can also benefit from 
volatility and not choose the socially optimum strategy in order to maximize their prof-
its through hedging. Energy security threats are by default factors that introduce uncer-
tainty to the system, so spot prices are highly affected due to their sensitivity. 
The purpose of this thesis is to determine the connection between some fundamental 
energy security indicators and the electricity prices growth volatility for 15 European 
countries. These indicators reflect policy objectives or the strategical orientation of the 
countries in the energy sector, so it is of high importance these factors to be associated 
with their effects.  
In the next chapter the relevant literature is presented regarding energy security, its 
characteristics, the diagnostic methods used and its effects. In chapter 3 the methodolo-
gy that was followed in the thesis is presented, with a detailed description of the calcu-
lations and the methods that were used. In chapter 4 the results of the empirical part of 
this thesis are presented and explained and in the final chapter, chapter 5, there are the 
conclusions of this thesis. 
It is followed by the bibliography and the appendixes that contain the raw data used, the 
results of the calculations for the energy security indicators.  
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2 Literature review 
Energy efficiency improvements coming from implementing efficiency policies affect 
the fuel mix used, and as a result the imports and energy security in general. Increasing 
the installed capacity is a way of avoiding energy insecurity in the short term while in-
creasing energy efficiency, but in the long term the pricing system must adjust so that 
changes in efficiency do not have a major impact to the energy system. (Ecofys, 2009)   
The two aspects of energy security are the economic aspect that focuses on the price and 
its volatility and the physical aspect that has to do with the practical need for reliable 
and uninterrupted energy supply. The two aspects are connected as a not reliable energy 
supply affects the prices and the investment in infrastructure. (Mansson, 2014). 
While the main focus in energy security is maintaining the continuous supply of the 
necessary commodities, another concern is that uncertainty can lead to uncontrolled 
price volatility. The impact of these hazards can be measured by the effects of reduced 
energy security on society. This is effects are identified by sustainability measurements. 
Cost-benefit analysis is needed so that society can evaluate to what extend investing in 
energy security is beneficial. (Labandeira & Manzano, 2012) 
According to APERC(Asia Pacific Energy Research Center) in 2007, there are four piv-
otal factors in energy security.  
a)Availability which means that the available energy is adequate to meet the demand.  
b) Accessibility which is determined by the smooth function of the energy system 
c) Affordability which is a major concern due to its direct impact in the quality of life. 
d) Acceptability which deals with the concerns that certain sources of energy raise to 
society mainly for environmental reasons 
The evolution from the perception that these factors define energy security is  focusing 
on the energy systems and their characteristics which are accountable for their smooth 
operation. A secure energy supply chain involves technical and non-technical elements 
beginning from extraction, transportation and conversion of the fuel source, to the ener-
gy markets the distribution and final use of energy. (Mansson, 2014) Different parts of 
the energy flow are the resources, the infrastructure and the final usage and the energy 
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system vulnerabilities which threaten energy security are results of risk exposure in any 
of these parts.  
(Winzer 2011) Categorized the probable risk sources to the following categories and 
provided a classification according to the type of threat they present.  
a) The technical risk sources which can be any hazard in the infrastructure during the 
energy flow 
 b) The human risk sources which have to do with the demand, the strategic planning 
and political decisions  
c) The natural risk sources that have to do with the diminishment of energy sources or 
the unpredictable nature of RES.  
The type of threat for these risks is classified to  
a) Predicted such as fuel depletion 
b) Probabilistic such as failure of technical infrastructure  
c) Heuristic that are expected but can not be easily predicted such as political instability  
d) Unknown. 
The impacts of the above risks  have been categorized by Winzer as follows 
a) By the scope of their impact which deals with which activities are affected by the 
risk, for example electricity supply affects a huge range of human activities while gaso-
line risks affect only transportation sector.   
b) By the speed of impacts which can be a fast shock (technical failure), a slow stress 
(fossil fuel depletion) or constant stress ( caused by long term planning and policy) 
c) By the size of impacts which quantifies the size of the change they bring. Price vola-
tility is regarded a small change, impending changes which are going to affect the near 
future and phase changes. 
d) By the sustention of impacts which describe the duration of the impacts. There are 
transitory which are short-term, sustained which last for a measurable time period and 
permanent impacts such as fossil fuels depletion.  
e) By the spread of impacts as an occurrence can have effects on a local level, a national 
level or a global level 
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f) By their singularity which deals with the frequency of an occurrence. The can be 
unique such as fossil fuels depletion, infrequent like the natural disasters or frequent 
like technical problems. 
Two more characteristics of the threats are firstly the part of the supply chain that they 
occur, that can be in the extraction, the conversion or the distribution phase. Secondly 
their provenance as the threats can be internal such as regulation changes or external 
such as geopolitical changes. (Gracceva & Zeniewski, 2014)  
Gracceva & Zeniewski (2014) introduced five attributes that an energy secure system 
must have. They can be evaluated with technical and operational criteria, or with the 
economic characteristics of the system. 
-Stability can be summarized to the capability of the energy system to overcome unex-
pected disturbances of operation and technical constraints. 
-Flexibility is the ability of the system to overcome short term instabilities and includes 
the response time for peak loads or production drops and how the system reacts to devi-
ations from the predicted energy supply or demand in real time. 
-Resilience is the capability of the system to shift to other means of energy production 
in case the dominant ones come to a halt for any reason. 
-Adequacy is the ability of the system to cover the peak load under every possible con-
dition 
-Robustness is how easily the system can adapt to the future demands, regarding policy 
directions and technological or economic competitiveness 
Energy security indicators can assist policy making in shaping long term strategy and 
reduce energy system risks with the minimum costs. Ecofys (2009) identified two types 
of ES indicators 
-Those based on vulnerability which measure the risk of a threat and the capability of 
the system to deal with it. They are largely based on diversity or reserves, as both are 
factors that help to overcome unexpected threats. 
-Those based on outcome which try to depict the actual result of potential energy inse-
curity to the welfare of society. 
Kruyt (2009) made a classification between simple indicators and complex or aggregat-
ed indicators. Simple indicators refer to diversity indices or import dependence and self-
sufficiency indicators. Some complex indicators are Shannon-Wiener or Herfindahl-
-10- 
Hirschman index-based indicators, the Supply/Demand index and the Mean variance 
portfolio theory. Aggregating indicators give a good notion for the general picture of the 
Indicator’s goal, but can miss the specific characteristics of a sector. Indicators are ac-
tively used in order to trigger mechanisms that prevent energy insecurity such as the 
shortage of a primary fuel, the inadequacy of the current installed capacity while others 
refer to the threat of importing from exporters with political instability, such is the case 
of the Middle East. 
In the literature there are some general categories of energy security indicators and the 
most significant of them are presented below. 
To begin with the simple Energy Security indicators the first and simplest to be men-
tioned is the Resource estimates category which focuses on the quantity of the reserves 
of energy sources. (Sovacool,2011) However reserve resources are often overestimated 
which results in faulty decisions led by this indicator, and in case of underestimation, 
investments in expensive solutions that are not in line with the desired direction of en-
ergy policy may be triggered. 
Reserves to Production/Consumption Ratios are created by dividing the reserves of a 
primary energy source with the energy production or consumption and the indicator that 
indicates the “years of energy reserves left” is created. (Sovacool,2011) Both R/P and 
R/C ratios are dynamic as numerator and denominator are subjected to constant chang-
es. Interesting is that in the case that prices increase (energy insecurity) and production 
and consumption decline, extractions decline in a slower way so that reserves seem to 
be steady or even increase. 
Many diversity indices serve as energy security indicators, as there are many character-
istics of the system whose diversity has a crucial role in energy security such as the en-
ergy sources or the suppliers. (APERC,2007).  Energy security against supply risks is 
preserved by diversity of sources or the geographical areas of import and diversity of 
suppliers protects against market instability. A diversity index must consider the variety 
of sources, the balance which indicates the quantity equilibrium from each source and 
the disparity which shows how relevant is one source with the other. There is not a uni-
versally accepted method for disparity measurement and aggregated indicators are very 
commonly used as a measure of diversity. 
Import dependence indicators can be based either on monetary or physical share of each 
source. (Kruyt,2009) It is important for energy security because in critical situations a 
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country can adjust the indigenous production according to the emergency needs, but can 
not adjust its imports with the same ease.  
Political stability indicators have many uses and the are also useful when it comes to 
energy security, (Kruyt, 2009) Governments regulate directly or indirectly through poli-
cy, the energy imports or exports of the country. So if a providing country is politicaly 
unstable there is danger for your and the importer’s exposure to this risk needs to be 
minimized. These indicators usually capture only political risk and do not take into ac-
count international relationships, which however play an important role in the energy 
supply. 
The price of energy commodities can also be taken as an indicator that gives infor-
mation about the rarity of the specific commodity. However these commodities are 
hedged and their prices or the volatility of their prices are affected by many factors so 
they provide just a first impression on the commodity. (Kruyt, 2009). Market liquidity is 
also a measurable factor which can be taken as an indicator, as it provides an assurance 
to inhale unpredicted price volatility if necessary. 
The share of zero carbon fuels (renewables or nuclear), can also be used as an energy 
security indicator because of their special characteristics. (Sovacool,2011) 
Demand-Side indicators focus on the energy intensity of an economy, which is related 
to the energy needs and the fuel usage. It connects the GDP of a country to the energy 
usage and is high the country focuses its economy on energy demanding sectors. Total 
energy per capita was introduced as a measurement of the importance of energy to the 
welfare of the people.(Sovacool,2011) 
 The complex indicators combine more than one energy security concepts in order to 
provide their estimation.  
One example is Shannon-Wiener indicator that combines fuel diversity, diversity of im-
ports, political stability of suppliers, and resource reserves. The emphasis given on each 
factor is up to the user of the index to decide. (Jansen, 2004)  
Herfindahl–Hirschman index is a way to create complex indicators, which give to each 
party that is used as a factor (supplier, energy source or else) a weight relevant to its 
proportion..  
Supply-Demand Index is an indicator that focuses on the security of the supplies and the 
used factors cover the entire system security from extractions or import to providing to 
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the end-users. The weight given to the contribution of each of these factors is up to the 
user’s decisions. (Kruyt, 2009) 
Mean Variance Portfolio theory is an optimization method that is used as an indicator in 
energy security. Various risks are considered and based on historic data, the goal is the 
optimization of the portfolios and the hedging of price risk. (Kruyt, 2009) The result is 
the creation of a frontier, which is used as the limit beyond which the risk is too high to 
make the decision in question. Its advantage is its accuracy but the disadvantage is the 
dependence on historic data which implies that the patterns must be repeated. In case of 
fundamental changes the predictive value decreases. Its values lies more in identifying 
the historic risk patterns for future policy optimization and to separate the risks that are 
related with specific suppliers or sources with those that are universal. 
Energy security indicators are used in energy system models for the formation of sce-
narios regarding the development of the energy systems. They are used as a constraint 
or they are calculated afterwards to evaluate the model. (Mansson, 2014)  
There are also indicators that are based on the economic impact. A system is considered 
secure when there is a balance between the costs and the benefits that increase energy 
security. The “willingness to pay” is an indicator that tries to calculate the percentage of 
GDP a country is ready to pay in order to increase energy security. This index has cur-
recy as a unit. (Kruyt,2009) 
Quantification of energy security can also be done by classifying the potential threats 
and evaluating the cost of their consequences. (Reich 2013). One common indicator is 
the “value of lost load” aka VOLL. Its general notion is that it is calculated by dividing 
the economic impact of the not delivered energy due to the examined threat, to the 
quantity of this not delivered energy. (Leahy & Tol, 2011) VOLL is determined by the 
following factors 
a)The price is different between domestic and industrial consumption so it needs to con-
sider who is affected by the interruption. 
b)The expected reliability. If the system’s reliability is high then an interruption is con-
sidered unlikely to happen and the back-up plan tends to be more expensive. 
c)The time of the year and the day is crucial as an interruption in the hours or days with 
peak load is much more threatening. 
d)Duration is a key factor for the cost. 
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e)Notification is important, because the costs are much lower if domestic or industry 
consumers regulate their  scheduled needs according to a known outage. 
It is also determined by observing the behavior of the market, by the actual needs and 
preferences of the people as they are expressed through surveys, by using various mod-
els that assist in the approximation of this indicator’s inputs and finally case studies that 
put the model into test for a possible threatening scenario.  
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3 Methodology 
In this chapter, the methodology that has been followed in this thesis is presented. It 
contains a description of the data, the calculation of the energy security indicators, the 
diagnostic tests that were used, the panel data analysis and the OLS regressions for each 
country. All the econometrics analysis is being done in STATA and the calculation of 
the indicators is being done in Microsoft Excel. 
Panel data analysis is chosen for this thesis, because, by combining the inter-country 
differences and intra-country dynamics, they offer many advantages over cross-
sectional or time-series data which include more data variation, less collinearity 
and more degrees of freedom. 
However, OLS regressions have been conducted separately for each country in an at-
tempt to determine the specific effect of the indicators to each country. 
 
3.1 Data 
The Raw data used in the calculations of the Energy Security Indicators and in 
the econometric analysis have been exported from the sources mentioned in 
the table below. They were 6 month totals or averages from 2003 until 2018 so 
in a 16 year time span 32 values were calculated for each variable, for each 
country.  
 
                                                   Table 1: Data Description 
 
Calculated variable Raw Data Used Data Source 
Volatility of Electricity 
price growth 
Electricity Prices Eurostat 
TPES Self-Sufficiency   
Ratio 
 
Indigenous Production IEA(International Energy 
Agency) 
TPES IEA 
Diversity of imports Imported Energy European Commission  
Middle East percentage Imported Energy  
Energy Efficiency TPES IEA 
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GDP Eurostat 
Diversity of TPES TPES IEA 
Reserve margin of     
generation capacity 
Total Generation        
Capacity 
Entsoe & EIA 
Peak Demand Eurostat 
 
 
3.2 Energy Security Indicators 
For the purpose of this thesis the following indicators have been calculated in 
order to be used as independent variables in the analysis. The results of these 
calculations are presented in Annex 2. 
3.2.1 TPES Self-Sufficiency Ratio 
This is an indicator that measures how much a country relies on its internal sources of 
energy regardless of the type of the source.  
Indigenous production is the production of primary energy after the removal of 
impurities. Nuclear power is included because uranium is not imported frequently so 
nuclear power can be claimed to be a semi-domestic form. 
  
TPES= indigenous production +imports - exports - international marine bunkers +/- 
stock changes. 
So if TPES>Indigenous production and it generally means that imports>exports   
 
TPES self-sufficiency ratio = (Indigenous Production) / (TPES) * 100 
 
A low value indicates that the country relies on imports while a value over 100% means 
that the country is exporting to others so it posesses has highly competitive sources. 
3.2.2 Diversity of Imports 
The diversity of import indicator refers to the supply security of fossil fuels. 
Diversification of import source countries can make the country capable of 
enduring a sudden stop in the fuel supply from one source country as there 
are other suppliers to make up the difference. 
 
In order to calculate diversity Hirschmann-Herfindahl Index has been adopt-
ed.  
 
 
 
Where  is the import share percentage of country n.  
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3.2.3 Middle East Percentage 
Middle East is a region with high geopolitical risk and this can hold high 
risks for energy security. There is a possibility that supply will stop because 
of political instability or military conflicts. In the case of oil and gas supply, 
Middle East holds a large number of sources, and this issue is of high im-
portance. The impact of the Middle East dependence for oil and gas supply is 
calculated by the following indicator. 
 
Middle East dependency = Imports from Middle East / Total Imports * 100 
 
3.2.4 Energy Efficiency 
The goal of Energy Efficiency Indicator is to evaluate the efficiency of the 
energy consumption in the country’s economy. The ratio used as an indicator 
is the following: 
 
Energy Efficiency = TPES / GDP 
 
 Its value is highly based in the country’s economic structure as some coun-
tries focus on an economy based on heavy industry which is energy consum-
ing and others focus on services and sectors who do not involve energy con-
sumption.  
3.2.5 Diversity of TPES 
Energy sources possess different characteristics in terms of available 
amounts, their ease of trading, price, and their associated environmental bur-
dens. As no single energy resource exists that excels in all factors, each 
characteristic should be used tactfully. It is important to develop an energy 
mix with a good balance among sources. In other words, by diversifying en-
ergy sources, the merits of each energy source can be drawn out while at the 
same time reducing the demerits and risks of each source. Diversification of 
energy sources is considered both in the composition of TPES and in the 
power source structure. 
 
To measure the diversity we use the Hirschmann-Herfindahl Index which is 
described above. 
 
3.2.6 Reserve margin of generation capacity 
It is fundamental for energy security that the installed energy power genera-
tion capacity can meet the energy demands of the country. To be specific, a 
country must be able to cover the peak demand at any time, and also have 
reserves as there is no guarantee that all production units will be always 
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functional. 
 
Reserve margin of generation capacity=  
(Total Generation Capacity) / (Peak Demand) *100 
 
Surplus capacity is not economically beneficial because it is an investment 
which remains useless for security reasons, so a risk assessment is necessary 
in order to be achieve energy security while avoiding extraordinary costs. 
Also the high penetration of the RES increase this indicator dramatically be-
cause of two reasons. First is that their instability increases the need for 
backup power supply sources and second their nominal capacity (which is 
added to the numerator of the indicator) can not be easily achieved because it 
needs nearly perfect weather conditions. 
 
 
3.3 Econometric Analysis 
3.3.1 Breusch & Pagan Lagrangian Multiplier Test 
In order to test the presence of random effects, the null hypothesis is that the 
variance of the unobserved variables is zero. Not rejecting the null hypothesis 
leads to the conclusion that the preferred method is the POLS model. 
Rejecting the null hypothesis, leads to the conclusion that there are either ran-
dom effects or fixed effects. This has to do with whether the unobserved fac-
tors correlate with the independent variables and which is indicated by the 
Hausman test. 
3.3.2 Hausman Test 
It was conducted to determine if the random effects model or the fixed effects 
model is preferable. 
The test is used for the detection of unobserved effects. Rejecting the null hy-
pothesis, means that the fixed effects model is the appropriate one. To be 
more specific, the null hypotheses tests whether the unobserved variables do 
not correlate with the regressors, by examining the difference between the co-
efficients of the fixed effects and the random effects. 
If the null hypothesis is not rejected, both coefficients are consistent, but the 
fixed effects coefficient is not considered efficient. If the null hypothesis is re-
jected, the random effects coefficient is not consistent, so the fixed model is 
preferable 
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3.3.3 Random Effects Model - Fixed Effects Model 
 
After the tests we conclude to a model that can be either a Random Effects 
model or a Fixed effects model. 
In panel data analysis, the estimators are biased and inconsistent when the un-
observed variables are included in the idiosyncratic error term present correla-
tion with the independent variables. Fixed Effects transformation is used to 
cancel these fixed effects. Fixed effects transformation is done by subtracting 
the mean of every cross-sectional unit from every observation. 
 
  
This is a way to remove heterogeneity and after that a simple OLS method is 
used. 
The Random effects model is used when the unobserved effect is considered 
random. It is considered part of the error term so the model is the following 
 
 
Where                                                    
 
With  representing the random effects that do not correlate with the inde-
pendent variables or the .  
The b coefficient is then calculated by using the Generalized Least Squared 
(GLS) Model.  
3.3.4 Variables correlation 
High correlation between the variables may lead to the conclusion that the 
model is problematic and the variable could possibly be omitted. However me-
dium or small correlation between the energy indicators can offer interesting 
information about the interaction of the factors that are responsible for each 
indicator. 
3.3.5 OLS Regression for each country 
We run OLS regressions for each of the countries and interpret the results in order to 
identify the effects of the indicators to each individual country. 
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4 Results 
In this chapter the results of the analysis conducted in the thesis are presented. 
4.1 Electricity price growth volatility 
The volatility of the electricity price growth for each country can be expressed by the 
standard deviation of the logarithmic returns shown in the graph below. While the 
general notion is that the levels of volatility are around the mean value there are some 
countries whose values present large deviations from the mean which can be attributed 
to the factors that affect energy security, economic or social reasons and the increasing 
adaptation of free market models for the European countries. 
Countries which rely on renewables or nuclear power production such as the 
scandinavic countries and France respectively, present a smoother curve which is a 
result of a very small deviation from the mean value.  
 
Graph 2: Price volatility 
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4.2 Energy Security Indicators 
4.2.1 Reserve Margin of Generation Capacity 
The first indicator examined, is the Reserve Margin of Generation Capacity and refers 
to the ratio of the installed capacity of a country divided by the peak load of an exam-
ined time interval. The general observation is that there is a steady increase in the value 
of this indicator which can be attributed to the increase in the RES penetration in Eu-
rope and as a result more installed capacity is needed to cover the demand. Interesting 
examples are the case of Denmark where the indicator is high because of its high de-
pendence from RES and the low value of France compared to Germany because they 
use more nuclear power while Germany is more active in the RES sector. Another inter-
esting point is the sudden increase and decrease respectively in the cases of Greece and 
Portugal. This can be attributed to the economic crisis because in the case of Greece the 
crisis expanded to the industry sector and resulted to an unpredicted decline in the ener-
gy consumption while in the case of Portugal returning to normality resulted to a higher 
energy consumption. 
0
2
4
6
0
2
4
6
0
2
4
6
0
2
4
6
Austria Belgium Denmark Finland
France Germany Greece Hungary
Ireland Netherlands Poland Portugal
Spain Sweden UKR
e
s
e
rv
e
 M
a
rg
in
 o
f 
g
e
n
. 
c
a
p
a
c
it
y
Time
Graphs by Country
Graph 2 :Reserve Margin of Generation Capacity  
  -23- 
4.2.2 Diversity of Imports  
The Diversity of Imports indicator is a measurement of the variance of sources that sup-
ply a country with fossil fuels. Most countries have a low value which indicates a high 
number of suppliers but Denmark, Finland, Poland, Hungary have high values and es-
pecially Finland has the value equal to one for a time period, which shows that they ob-
tain fossil fuels only from one supplier. 
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Graph 3 :Diversity of imports  
 
4.2.3 Middle East percentage  
The Middle East Percentage indicator refers to the percentage of the fossil fuel supply 
that comes from countries of the Middle East and we can observe that some countries 
have zero imports from the countries from Middle East while for others these countries 
are their primary supplier. Due to its geographical position Greece is the most depend-
ent country with almost 80% of the importing fossil fuels coming from the Middle East.  
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Graph 4 :Middle East percentage  
 
4.2.4 Energy Efficiency 
The purpose of the Energy Efficiency indicator is to show how important is energy for 
the economy of a country. Generally the indicator is steady across the examined time 
period and in the cases of Finland and Poland where we had the highest values there is a 
steady reduction of the indicator which shows the evolution of these countries to an 
economy that focuses on less energy intensive activities. 
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Graph 5 :Energy Efficiency  
 
4.2.5 Diversity of TPES 
Diversity of TPES indicator is a criterion for the independence of a country from a sin-
gle energy source. A high value in this indicator is an energy security concern as there 
are no alternatives in case of unpredictable changes regarding the highly used energy 
source.  We can observe that the countries with high values are in a declining process 
which is a result of the decarbonization of the energy production by the development of 
the RES and the increase in the usage of natural gas instead of other fossil fuels. 
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Graph 6 :Diversity of TPES  
4.2.6 TPES Self-Sufficiency Ratio 
TPES Self-Sufficiency Ratio is generally high when countries possess cheap energy 
sources and  low when they don’t. A percentage over 100% means that the country 
produces more than it consumes exporting energy to countries that do not have as cheap 
or stable energy sources.  
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Graph 7: TPES Self-Sufficiency Ratio 
4.3 Variable Description 
 
Table 2 presents the descriptive statistics of all the variables. It includes the 
overall, between and within beta coefficients. Overall estimators usually de-
scribe the random effects model, within estimators refer usually for the fixed ef-
fects. 
The mean and standard deviation and the minimum and maximum values for 
each variable are presented in the next columns. They can not be compared be-
cause of the different units of each indicator.  
What must be mentioned is that Middle East percentage TPES Self-Sufficiency 
Ratio are percentages and their values are [0,100] and for Diversity of imports 
and Diversity of TPES take values [0,1]  but for both cases the interpretation 
will be for 1% change as there is not physical meaning in increasing the diversi-
ty by 1 unit.  
 
 
 
-28- 
Table 2: Description of variables 
Variable  Mean Standard 
Deviation 
Minimum Maximum 
Price St.dev Overall 0.00377 0.005 5.1*10-8 0.26659 
Between  0.029 0.00033 0.01012 
Within  0.004176 -0.00627 0.0234 
Reserve Mar-
gin of Gen. 
Capacity 
Overall 2.3208 1.7298 1.88197 6.71638 
Between  0.48472 1.7406 3.19608 
Within  1.6651 -0.8752 5.8411 
Diversity of 
Imports 
Overall 0.1249 0.2322 0.671 1 
Between  0.10152 0.02898 0.2911 
Within  0.2104 0.1662 0.8573 
Middle East 
percentage 
Overall 5.6548 12.257 0 77.448 
Between  5.921 0.00323 22.934 
Within  10.837 -17.279 60.169 
Energy 
Efficiency 
Overall 0.0202 0.00893 0.007997 0.044197 
Between  0.006879 0.010869 0.0325 
Within  0.00597 0.0123 0.03189 
Diversity of 
TPES 
Overall 0.56679 0.17054 0.26304 0.95754 
Between  0.1621 0.36553 0.9018 
Within  0.06715 0.36829 0.80134 
TPES Self-
Sufficiency 
Ratio 
Overall 95.5023 10.4632 63.0881 127.681 
Between  8.5865 78.5587 111.25 
Within  6.36568 72.0306 126.999 
 
4.4 Breusch & Pagan Lagrangian Multiplier (BPLM) 
In the Breusch & Pagan Lagrangian Multiplier test for the detection of the random ef-
fects, the null hypotheses of zero mean variance for random effects was rejected and 
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this led to the conclusion that the random effect model is better suited than the POLS 
model. The test is included in Appendix 3. 
4.5 Hausman test 
The Hausman test did not result to the rejection of the null hypotheses that the 
unique errors (ui) are not correlated with the regressors, so the preferred model 
is the Random effects model. The test is included in Appendix 3. 
4.6 Random Effects Model 
In the results of the random effects model presented in Table 3, we can observe that the 
indicators Reserve Margin of Gen. Capacity, the Diversity of TPES and the TPES Self-
Sufficiency Ratio are significant in the 5% significance level. The intercept is insignifi-
cant in the 5% significance level which implies that there is no serious heterogeneity.  
The R-squared value is 0.1237 which means that the model explains 12.37% of the var-
iation of the annual standard deviation of the logged electricity price. The p-value of the 
F statistic is 0 which means that the model is overall significant. 
The interpretation of the result for the significant coefficients is the following. When the 
Reserve Margin of Gen. Capacity is increased by one unit which means that generation 
capacity equal to the peak load is installed, given all the other factors are constant, the 
electricity price growth volatility is decreased by 0.0006611 standard deviations. In the 
same way for 1% increase in the diversity of TPES indicator there is an increase of 
0.0000826 standard deviations and for 1% increase in TPES Self-Sufficiency Ratio 
there is an increase of 0.0000612 standard deviations.   
Table 3: Panel Data Regression Results 
 Coefficient x10-4 St.Error x10-4 P-Value 
Reserve 
Margin of 
Gen. Capacity 
-6.611 1.165 0 
Diversity of 
Imports 
-5.469 10.491 0.602 
Middle East 
percentage 
-0.174 0.192 0.367 
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Energy 
Efficiency 
221.513 345.657 0.522 
Diversity of 
TPES 
82.616 30.565 0.007 
TPES Self-
Sufficiency 
Ratio 
0.612 0.299 0.041 
Constant 61.896 35.133 0.078 
 
R-squared p-value F 
0.1237 0 
 
4.7 Correlation 
The correlation of the independent variables is presented in the Table 4 below. Many of 
the results can be explained by the calculation process of the indicators as they are relat-
ed by definition. If we consider 0.4 as the high limit for strong correlation then the vari-
ables are uncorrelated.  
Table 4: Correlation of Independent Variables 
 Reserve 
Margin 
of Gen. 
Capacity 
Diversity 
of Imports 
Middle East 
percentage 
Energy 
Efficiency 
Diversity 
of TPES 
TPES Self-
Sufficiency 
Ratio 
Reserve 
Margin of 
Gen. Capacity 
1      
Diversity of 
Imports 
0.0425 1     
Middle East 
percentage 
-0.0038 0.1647 1    
Energy 0.0501 -0.1316 -0.185 1   
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Efficiency 
Diversity of 
TPES 
-0.0939 -0.121 -0.1307 -0.0501 1  
TPES Self-
Sufficiency 
Ratio 
0.0532 -0.3167 -0.1535 0.1434 0.1166 1 
 
4.8 OLS Regression for each country 
An OLS regression for each country separately, can show us the effect of the examined 
indicators on the price volatility of each country. Every different model was examined 
and the following graphs which show the confidence interval for each indicator of every 
country have been derived. 
 
Graph 8: Reserve Margin of Gen. Capacity Coefficients 
 
Graph 9: Diversity of Imports Coefficients 
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Graph 10: Middle East percentage coefficients 
 
Graph 11: Energy Efficiency coefficients 
 
Graph 11: Diversity of TPES coefficients 
 
Graph 12: TPES Self-Sufficiency Ratio coefficients 
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Table 5 presents the effect of each indicator in the price volatility of each separate coun-
try based on the results of the regressions. Only the significant values at the 95% confi-
dence level are presented  
 
Table 5:OLS analysis for each country 
 Reserve 
Margin of 
Gen. 
Capacity 
Diversity 
of 
Imports 
Middle 
East 
percent 
Energy 
Efficienc
y 
Diversity 
of TPES 
TPES 
Self-
Sufficienc
y Ratio 
R-
squared 
Prob > 
F 
Austria       0.4547 0.0123 
Belgium -0.00113      0.5751 0.0008 
Den-
mark 
  0.2837    0.3599 0.0622 
Finland 0.00032    0. 02048 0. 000149 0.4383 0.0201 
France       0.2834 0.1757 
Germa-
ny 
-0.00013      0.5065 0.0042 
Greece -0.0022 0.1041 -0.0002    0.5003 0.0049 
Hungary       0.3037 0.1363 
Ireland -0.00176 0.01337   0.04377  0.6168 0.0003 
Nether-
lands 
-0.00047      0.3499 0.0721 
Poland -0.00073      0.4294 0.0197 
Portugal    -0. 07265   0.6766 0 
Spain -0.0017 0.1785 -0.0007    0.5731 0.0009 
Sweden -0.00074      0.423 0.0221 
UK -0.0034 -0.1178  0.9753  -0.00328 0.5721 0.0009 
 
-34- 
From the F statistic we can conclude that for Denmark, France and Hungary the models 
are not overall statistically significant in the 95% confidence level and the significant 
models based on the R-squared, can explain around 40%-60% of the variation of the 
dependent variable. 
The detailed results of the regressions can be found in Appendix 1. 
The Reserve Margin of Gen. Capacity is significant for many and it has mostly negative 
coefficients with a few exceptions (all the significant coefficients are negative) indicat-
ing that increasing the capacity with a steady production or reducing the production 
with a steady capacity reduces price volatility.  
The Diversity of Imports indicator’s coefficients are positive for Greece, Ireland and 
Spain and negative for the UK. This indicator takes values from 0 to 1 so it is more 
meaningful for this coefficient to be interpreted as following. In the case of Greece, 1% 
increase in the Diversity of Imports leads, given all the other factors are constant, elec-
tricity price growth volatility to increase by 0.001041 standard deviations.  
The Middle East percentage is significant in Greece and Spain, who are the biggest im-
porters from Middle East, and its increase is decreasing price volatility and for Denmark 
where its increase increases price volatility. Denmark started importing from Middle 
East in 2015 so this strategic move appears to increase the price volatility. 
Energy Efficiency has a negative coefficient for Portugal and a positive for the UK 
showing that moving to an energy consuming economy has completely different impact 
in those two countries based on their characteristics. 
Diversity of TPES is interpreted in the same way as the Diversity of Imports. Because 
of the nature of this indicator, an increase in its value means less diversity. So, its posi-
tive coefficient means that being less diverse, increases the volatility.  
TPES Self-Sufficiency Ratio for the UK shows that an increase in the Indigenous pro-
duction could lead to a significant decrease in price volatility while for Finland it is the 
opposite. 
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5 Conclusions 
In this thesis the main purpose is to examine the relationship of the electricity price 
growth volatility with some fundamental energy security indicators and to what extend 
it can be explained by these indicators. 
Fifteen European Countries were examined for a timespan of sixteen years and six en-
ergy security indicators were used for this analysis.  
By calculating the electricity price volatility and the indicators some conclusions were 
extracted. About price volatility it was most intense for countries who are in a transi-
tional period regarding their energy markets and those who do not have a high volume, 
cheap production. We can observe a steady increase in the Reserve Margin of Gen. Ca-
pacity indicator which can be attributed to the increase of RES because the system is not 
able to utilize all the installed capacity of RES at all times and as a result in order to a 
obtain a certain amount of power a higher power capacity must be installed. This indica-
tor also captured the investment instability caused by the economic crisis in some of the 
examined countries such as Greece and Portugal. The Diversity of Imports indicator 
show that countries with one or few oil suppliers such as Finland, Poland and Hungary, 
started imported for more parties. The Middle East Percentage Indicator shows that 
Greece and Spain have the highest percentage of supply from the Middle East. Energy 
Efficiency indicator depicts the economic strategy of each country toward energy con-
suming or less energy consuming activities. Diversity of TPES indicator is in a declin-
ing process in more countries, which means that they are in a process of transitioning to 
new energy production technologies. TPES Self-Sufficiency Ratio is indicative of each 
country’s philosophy in covering its needs for indigenous production or imports, a fact 
that is linked with whether this country possesses cheap energy sources. Good examples 
are the cases of France, Germany, Denmark and Greece. France is the country which 
relies most in nuclear energy which is cheap and stable so it maintains a high level of 
energy production exporting to countries who do not have this luxury. Germany is in the 
same situation but instead of nuclear technology they produce energy in a cheap and 
stable was from  high quality coal. Greece relied for decades on low efficiency coal but 
in the last few years strict European environmental policy has forced Greece to turn to 
RES or imports to cover its needs reducing the indigenous production. Denmark who is 
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leading the way in RES is an example that shows the current instability of this 
technology can not maintain a constant high volume energy production, reducing the 
percentage of the indigenous sources. 
After conducting the necessary tests to the panel that was formed, the random effects 
model that was chosen resulted to three significant energy security indicators Reserve 
Margin of Generation Capacity, diversity of TPES and TPES Self-Sufficiency Ratio.  
For those indicators the coefficient of the Reserve Margin of Gen. Capacity is negative 
which proves that an increase in the margin between the installed energy capacity and 
the peak demand reduces price volatility and this is a rational result as it reduces uncer-
tainty. 
The indicators TPES Self-Sufficiency Ratio and Diversity of TPES have positive coef-
ficients, a result that may be contradicted to the theoretical expectations from diversity 
indicator, but it can be explained because practically the transition to the RES was rapid 
in the recent years for European countries and the increased share of renewables in the 
current state of the energy systems increases the uncertainty factor because their sto-
chastic nature. In recent years the main reason both of these indicators change for Euro-
pean Countries is the transition to RES because this is the main factor that increases the 
domestic production replacing production from imported fuel and the enhances the di-
versity of the energy systems. So leaving the traditional energy sources for RES may 
increase the uncertainty in the electricity markets but in the long term and with the de-
velopment of storage technologies, the countries will be more autonomous and this vol-
atility is expected to be reduced.  
Regarding correlation the results were found to be uncorrelated if we consider consider 
0.4 as the high limit for strong correlation. The correlation between the independent var-
iables provided the following conclusions. 
The positive correlation of the TPES Self Sufficiency Ratio with the Diversity of TPES 
and Energy Efficiency show that we are more independent when our production is di-
versified and when our economy is energy demanding which is rational because coun-
tries with energy consuming industry are pushed to higher production. On the contrary 
higher diversity of the importing sources and being supplied by the Middle East reduce 
it.  The diversity of Imports has a positive correlation with the Middle East percentage 
by definition and a negative correlation with the Energy Efficiency and the Diversity of 
the TPES. 
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The positive correlation of the Reserve Margin of Gen. Capacity with the Energy 
Efficiency and the TPES Self Sufficiency Ratio is attributed to the fact that all 3 of 
these indicators are higher with a high volume energy production.  
Its negative correlation with the Diversity of the TPES means that countries which 
produce more than adequate power to cover their loads tend to do it by overusing one 
single sourse of cheap electricity. 
An OLS regression for each country separately, can show us the effect of the examined 
indicators on the price volatility of each country. For every country increasing the ca-
pacity with a steady production or reducing the production with a steady capacity re-
duces price volatility. Some conclusions regarding some of the countries are the follow-
ing. For Finland an increase in production either with the traditional or new technolo-
gies leads to an increase in the price volatility. For Greece and Spain diversifying the 
imports rather than keep importing from Middle East, which has been the main supplier, 
also leads to increase in price volatility. For Ireland adding diversity to imports or to the 
production methods increases price volatility. The UK shows that becoming more ener-
gy independent will decrease price volatility but moving to an energy consuming econ-
omy will increase it.  
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Appendix 1 
In this appendix are presented the results of the OLS Regressions for each country. 
AUSTRIA 
 
                                                                                            
                     _cons    -.0003535   .0098431    -0.04   0.972    -.0206258    .0199188
   TPESSelfSufficienyRatio     2.67e-06   .0000835     0.03   0.975    -.0001694    .0001747
                 DivofTPES     .0078442   .0176858     0.44   0.661    -.0285803    .0442687
         EnergyEfficiencyW    -.0253908   .1081294    -0.23   0.816    -.2480875     .197306
            MiddleEastPerc    -.0000812   .0001199    -0.68   0.504    -.0003282    .0001657
               DivofImport    -.0069621   .0110324    -0.63   0.534    -.0296836    .0157595
ReserveMarginofgencapacity     .0000594   .0002178     0.27   0.787    -.0003891     .000508
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total     .00016531    31  5.3326e-06           Root MSE      =   .0019
                                                       Adj R-squared =  0.3238
    Residual    .000090148    25  3.6059e-06           R-squared     =  0.4547
       Model    .000075162     6  .000012527           Prob > F      =  0.0123
                                                       F(  6,    25) =    3.47
      Source         SS       df       MS              Number of obs =      32
 
BELGIUM 
                                                                                            
                     _cons     .0029654   .0112367     0.26   0.794     -.020177    .0261077
   TPESSelfSufficienyRatio    -.0001109   .0000632    -1.75   0.092    -.0002411    .0000193
                 DivofTPES     .0300575    .023381     1.29   0.210    -.0180966    .0782115
         EnergyEfficiencyW    -.0828853   .1230362    -0.67   0.507     -.336283    .1705125
            MiddleEastPerc     .0001748   .0000968     1.81   0.083    -.0000246    .0003742
               DivofImport    -.0212278   .0164243    -1.29   0.208    -.0550543    .0125986
ReserveMarginofgencapacity    -.0011333   .0002945    -3.85   0.001    -.0017399   -.0005267
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000233729    31  7.5396e-06           Root MSE      =  .00199
                                                       Adj R-squared =  0.4731
    Residual    .000099311    25  3.9724e-06           R-squared     =  0.5751
       Model    .000134418     6  .000022403           Prob > F      =  0.0008
                                                       F(  6,    25) =    5.64
      Source         SS       df       MS              Number of obs =      32
 
-42- 
DENMARK 
                                                                                            
                     _cons     .0001279   .0065799     0.02   0.985    -.0134237    .0136794
   TPESSelfSufficienyRatio    -.0001475   .0000771    -1.91   0.067    -.0003063    .0000114
                 DivofTPES     .0151859   .0134365     1.13   0.269    -.0124871    .0428589
         EnergyEfficiencyW     .4437886    .257451     1.72   0.097    -.0864416    .9740188
            MiddleEastPerc     .2837286   .1302983     2.18   0.039     .0153743    .5520829
               DivofImport     .0016912   .0026846     0.63   0.534    -.0038378    .0072202
ReserveMarginofgencapacity     .0002617   .0002363     1.11   0.279    -.0002249    .0007482
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000251347    31  8.1080e-06           Root MSE      =  .00254
                                                       Adj R-squared =  0.2063
    Residual    .000160883    25  6.4353e-06           R-squared     =  0.3599
       Model    .000090464     6  .000015077           Prob > F      =  0.0622
                                                       F(  6,    25) =    2.34
      Source         SS       df       MS              Number of obs =      32
 
FINLAND 
                                                                                            
                     _cons     .0062533    .003377     1.85   0.076    -.0007018    .0132084
   TPESSelfSufficienyRatio    -.0001491   .0000554    -2.69   0.013    -.0002633   -.0000349
                 DivofTPES     .0204841   .0080076     2.56   0.017     .0039922    .0369761
         EnergyEfficiencyW     .0138574    .029574     0.47   0.643    -.0470513    .0747662
            MiddleEastPerc    -.0005241    .000708    -0.74   0.466    -.0019822     .000934
               DivofImport    -.0008256   .0005523    -1.49   0.147    -.0019631    .0003118
ReserveMarginofgencapacity    -.0003219   .0001565    -2.06   0.050    -.0006442    3.89e-07
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000039308    31  1.2680e-06           Root MSE      =  .00095
                                                       Adj R-squared =  0.2911
    Residual    .000022471    25  8.9883e-07           R-squared     =  0.4283
       Model    .000016837     6  2.8062e-06           Prob > F      =  0.0201
                                                       F(  6,    25) =    3.12
      Source         SS       df       MS              Number of obs =      32
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FRANCE 
                                                                                            
                     _cons     .0037119   .0025995     1.43   0.166    -.0016418    .0090656
   TPESSelfSufficienyRatio    -.0000512   .0000285    -1.79   0.085      -.00011    7.56e-06
                 DivofTPES     .0043621   .0028919     1.51   0.144    -.0015938     .010318
         EnergyEfficiencyW    -.0261523   .0147599    -1.77   0.089    -.0565508    .0042462
            MiddleEastPerc    -.0000144   .0000473    -0.30   0.764    -.0001117     .000083
               DivofImport     .0071053   .0138682     0.51   0.613    -.0214568    .0356673
ReserveMarginofgencapacity     .0000996   .0000641     1.55   0.133    -.0000324    .0002316
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    5.4838e-06    31  1.7690e-07           Root MSE      =   .0004
                                                       Adj R-squared =  0.1114
    Residual    3.9296e-06    25  1.5718e-07           R-squared     =  0.2834
       Model    1.5542e-06     6  2.5903e-07           Prob > F      =  0.1757
                                                       F(  6,    25) =    1.65
      Source         SS       df       MS              Number of obs =      32
 
 
GERMANY 
                                                                                            
                     _cons    -.0076981   .0093104    -0.83   0.416    -.0268734    .0114771
   TPESSelfSufficienyRatio     .0001231   .0000789     1.56   0.131    -.0000395    .0002856
                 DivofTPES    -.0077928   .0069289    -1.12   0.271    -.0220631    .0064775
         EnergyEfficiencyW    -.0229024   .0247913    -0.92   0.364    -.0739611    .0281563
            MiddleEastPerc    -.0000726   .0000954    -0.76   0.454    -.0002691    .0001239
               DivofImport    -.0011517   .0032675    -0.35   0.727    -.0078813    .0055778
ReserveMarginofgencapacity    -.0001313   .0000625    -2.10   0.046      -.00026   -2.56e-06
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    9.7167e-06    31  3.1344e-07           Root MSE      =  .00044
                                                       Adj R-squared =  0.3881
    Residual    4.7951e-06    25  1.9180e-07           R-squared     =  0.5065
       Model    4.9216e-06     6  8.2027e-07           Prob > F      =  0.0042
                                                       F(  6,    25) =    4.28
      Source         SS       df       MS              Number of obs =      32
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GREECE 
                                                                                            
                     _cons    -.0194345   .0250786    -0.77   0.446    -.0710848    .0322159
   TPESSelfSufficienyRatio     .0000242   .0002266     0.11   0.916    -.0004425    .0004908
                 DivofTPES     .0339217   .0197704     1.72   0.099    -.0067962    .0746395
         EnergyEfficiencyW     .2481489   .1988404     1.25   0.224    -.1613707    .6576684
            MiddleEastPerc    -.0002162   .0001081    -2.00   0.056    -.0004388    6.36e-06
               DivofImport     .1041969   .0322352     3.23   0.003     .0378073    .1705865
ReserveMarginofgencapacity    -.0022018   .0007167    -3.07   0.005    -.0036779   -.0007258
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .001181989    31  .000038129           Root MSE      =  .00486
                                                       Adj R-squared =  0.3804
    Residual    .000590621    25  .000023625           R-squared     =  0.5003
       Model    .000591368     6  .000098561           Prob > F      =  0.0049
                                                       F(  6,    25) =    4.17
      Source         SS       df       MS              Number of obs =      32
 
HUNGARY 
                                                                                            
                     _cons    -.0056124    .033549    -0.17   0.868    -.0747079    .0634831
   TPESSelfSufficienyRatio     .0003451   .0002402     1.44   0.163    -.0001496    .0008397
                 DivofTPES    -.0294588    .051611    -0.57   0.573    -.1357536     .076836
         EnergyEfficiencyW    -.1137443    .207722    -0.55   0.589    -.5415558    .3140673
            MiddleEastPerc     .0001829   .0001414     1.29   0.208    -.0001082     .000474
               DivofImport    -.0031233   .0052967    -0.59   0.561     -.014032    .0077853
ReserveMarginofgencapacity     .0008748   .0009035     0.97   0.342     -.000986    .0027355
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000772718    31  .000024926           Root MSE      =  .00464
                                                       Adj R-squared =  0.1366
    Residual    .000538043    25  .000021522           R-squared     =  0.3037
       Model    .000234675     6  .000039113           Prob > F      =  0.1363
                                                       F(  6,    25) =    1.82
      Source         SS       df       MS              Number of obs =      32
 
 
 
 
 
 
 
 
  -45- 
IRELAND 
                                                                                            
                     _cons    -.0147736   .0389675    -0.38   0.708    -.0950288    .0654815
   TPESSelfSufficienyRatio    -.0001608   .0002869    -0.56   0.580    -.0007516      .00043
                 DivofTPES     .0437798   .0219663     1.99   0.057    -.0014606    .0890202
         EnergyEfficiencyW     .4677555   .4307216     1.09   0.288    -.4193323    1.354843
            MiddleEastPerc     .0015332    .002021     0.76   0.455    -.0026292    .0056955
               DivofImport     .0133733   .0064986     2.06   0.050    -.0000109    .0267574
ReserveMarginofgencapacity    -.0017646   .0007433    -2.37   0.026    -.0032954   -.0002338
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .001341437    31  .000043272           Root MSE      =  .00453
                                                       Adj R-squared =  0.5249
    Residual    .000513982    25  .000020559           R-squared     =  0.6168
       Model    .000827456     6  .000137909           Prob > F      =  0.0003
                                                       F(  6,    25) =    6.71
      Source         SS       df       MS              Number of obs =      32
 
NETHERLANDS 
                                                                                            
                     _cons      .013393   .0154699     0.87   0.395    -.0184678    .0452537
   TPESSelfSufficienyRatio     .0000792   .0000608     1.30   0.204    -.0000459    .0002043
                 DivofTPES    -.0229672   .0152068    -1.51   0.143    -.0542863    .0083518
         EnergyEfficiencyW     .1403669   .1377765     1.02   0.318     -.143389    .4241228
            MiddleEastPerc    -.0001306    .000156    -0.84   0.410     -.000452    .0001907
               DivofImport     .0089237   .0286006     0.31   0.758    -.0499803    .0678276
ReserveMarginofgencapacity    -.0004731   .0002048    -2.31   0.029    -.0008948   -.0000513
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000083795    31  2.7031e-06           Root MSE      =  .00148
                                                       Adj R-squared =  0.1939
    Residual    .000054474    25  2.1789e-06           R-squared     =  0.3499
       Model    .000029322     6  4.8870e-06           Prob > F      =  0.0721
                                                       F(  6,    25) =    2.24
      Source         SS       df       MS              Number of obs =      32
 
 
 
 
 
 
 
 
 
-46- 
POLAND 
                                                                                            
                     _cons     .0085158   .0230333     0.37   0.715    -.0389221    .0559537
   TPESSelfSufficienyRatio     .0002496   .0002007     1.24   0.225    -.0001637    .0006629
                 DivofTPES    -.0284694   .0257364    -1.11   0.279    -.0814746    .0245358
         EnergyEfficiencyW    -.1135659   .0614921    -1.85   0.077    -.2402112    .0130795
            MiddleEastPerc    -.0002503   .0001473    -1.70   0.102    -.0005537    .0000531
               DivofImport    -.0018026   .0019961    -0.90   0.375    -.0059136    .0023084
ReserveMarginofgencapacity    -.0007306   .0003456    -2.11   0.045    -.0014423   -.0000189
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000159737    31  5.1528e-06           Root MSE      =  .00191
                                                       Adj R-squared =  0.2925
    Residual    .000091139    25  3.6455e-06           R-squared     =  0.4294
       Model    .000068598     6  .000011433           Prob > F      =  0.0197
                                                       F(  6,    25) =    3.14
      Source         SS       df       MS              Number of obs =      32
 
 
PORTUGAL 
                                                                                            
                     _cons    -.0055308   .0097385    -0.57   0.575    -.0255876    .0145259
   TPESSelfSufficienyRatio     .0001459   .0000772     1.89   0.070    -.0000131    .0003048
                 DivofTPES     .0099749   .0073297     1.36   0.186    -.0051208    .0250706
         EnergyEfficiencyW    -.3732576   .0726511    -5.14   0.000    -.5228854   -.2236297
            MiddleEastPerc     .0001089   .0001519     0.72   0.480    -.0002039    .0004218
               DivofImport    -.0181006   .0128559    -1.41   0.171    -.0445778    .0083766
ReserveMarginofgencapacity    -.0000838   .0002725    -0.31   0.761     -.000645    .0004774
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .000386133    31  .000012456           Root MSE      =  .00223
                                                       Adj R-squared =  0.5990
    Residual     .00012487    25  4.9948e-06           R-squared     =  0.6766
       Model    .000261263     6  .000043544           Prob > F      =  0.0000
                                                       F(  6,    25) =    8.72
      Source         SS       df       MS              Number of obs =      32
 
 
 
 
 
 
 
  -47- 
SPAIN 
                                                                                            
                     _cons     .1058243   .0793645     1.33   0.194    -.0576301    .2692786
   TPESSelfSufficienyRatio    -.0010522   .0007855    -1.34   0.192      -.00267    .0005656
                 DivofTPES      .035103   .0229796     1.53   0.139    -.0122243    .0824303
         EnergyEfficiencyW     .1697553   .2293775     0.74   0.466    -.3026566    .6421672
            MiddleEastPerc    -.0007759   .0003423    -2.27   0.032     -.001481   -.0000708
               DivofImport     .1785039   .0805523     2.22   0.036     .0126033    .3444045
ReserveMarginofgencapacity    -.0017044    .000693    -2.46   0.021    -.0031317    -.000277
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .001523454    31  .000049144           Root MSE      =   .0051
                                                       Adj R-squared =  0.4707
    Residual    .000650313    25  .000026013           R-squared     =  0.5731
       Model     .00087314     6  .000145523           Prob > F      =  0.0009
                                                       F(  6,    25) =    5.59
      Source         SS       df       MS              Number of obs =      32
 
SWEDEN 
                                                                                            
                     _cons     -.010864   .0151997    -0.71   0.481    -.0421684    .0204404
   TPESSelfSufficienyRatio     .0000827   .0000713     1.16   0.257    -.0000642    .0002296
                 DivofTPES     .0105174   .0296667     0.35   0.726    -.0505823    .0716171
         EnergyEfficiencyW     .0930962   .0618294     1.51   0.145    -.0342438    .2204362
            MiddleEastPerc    -.0001821    .000479    -0.38   0.707    -.0011687    .0008045
               DivofImport    -.0084656     .00643    -1.32   0.200    -.0217085    .0047773
ReserveMarginofgencapacity    -.0007398   .0003613    -2.05   0.051    -.0014839    4.39e-06
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total     .00025299    31  8.1610e-06           Root MSE      =  .00242
                                                       Adj R-squared =  0.2845
    Residual    .000145984    25  5.8394e-06           R-squared     =  0.4230
       Model    .000107006     6  .000017834           Prob > F      =  0.0221
                                                       F(  6,    25) =    3.05
      Source         SS       df       MS              Number of obs =      32
 
 
 
 
 
 
 
 
-48- 
UK 
 
                                                                                            
                     _cons     .3179913   .1031352     3.08   0.005     .1055805    .5304022
   TPESSelfSufficienyRatio    -.0032882   .0010854    -3.03   0.006    -.0055237   -.0010528
                 DivofTPES     .0048854   .0305074     0.16   0.874    -.0579459    .0677166
         EnergyEfficiencyW     .9753361    .420593     2.32   0.029     .1091086    1.841564
            MiddleEastPerc     .0020695    .001281     1.62   0.119    -.0005687    .0047078
               DivofImport    -.1178408   .0581464    -2.03   0.053    -.2375956     .001914
ReserveMarginofgencapacity    -.0034065   .0007951    -4.28   0.000     -.005044    -.001769
                                                                                            
                     StDev        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                                            
       Total    .001947102    31   .00006281           Root MSE      =  .00577
                                                       Adj R-squared =  0.4693
    Residual    .000833257    25   .00003333           R-squared     =  0.5721
       Model    .001113845     6  .000185641           Prob > F      =  0.0009
                                                       F(  6,    25) =    5.57
      Source         SS       df       MS              Number of obs =      32
  -49- 
Appendix 2 
In this appendix are presented the results of the calculations for the energy security in-
dicators and the electricity price growth volatility that were used in the panel analysis. 
Country Time Price 
Reserve 
Margin 
of gen. 
capacity 
Div. of 
Import 
Middle 
East 
Perc 
Energy 
Efficiency 
(W/$) 
Div of 
TPES 
TPES 
Self 
Sufficieny 
Ratio St.Dev 
1 1 0.116099 0 0 0 0.018671 0.560093 94.9602 0.003916021 
1 2 0.115221 0 0 0 0.01705 0.515405 87.02962 0.00433933 
1 3 0.12163 0 0 0 0.018904 0.531292 97.23487 0.001794682 
1 4 0.12163 0 0 0 0.018245 0.540565 94.27601 0.001794682 
1 5 0.116926 0 0 0 0.018948 0.522677 97.68634 0.003539596 
1 6 0.115107 0 0 0 0.018445 0.532014 95.37039 0.004396396 
1 7 0.106928 3.331 0 0 0.018491 0.559533 92.916 0.009665998 
1 8 0.117214 3.4736 0 0 0.017079 0.523594 89.70919 0.003413743 
1 9 0.123861 3.01929 0 0 0.01602 0.521246 85.39788 0.00118834 
1 10 0.125276 3.41122 0 0 0.018599 0.508736 97.27795 0.000872439 
1 11 0.145326 3.2559 0 0 0.017283 0.538746 91.61227 0.001220726 
1 12 0.144983 3.45674 0 0 0.017552 0.513499 95.20907 0.001150064 
1 13 0.156033 3.40318 0 0 0.01888 0.55195 100.6242 0.004331028 
1 14 0.156033 3.98365 0 0 0.018997 0.54388 99.00806 0.004331028 
1 15 0.160051 3.47841 0 0 0.018423 0.510714 93.6353 0.005906167 
1 16 0.156574 3.62905 0 0 0.019658 0.51846 100.3467 0.004531045 
1 17 0.159651 3.5134 0 0 0.017536 0.496257 90.15009 0.005740505 
1 18 0.159872 4.37981 0 0 0.016663 0.520321 87.15345 0.005832079 
1 19 0.15557 3.7209 0 0 0.018896 0.544813 96.01464 0.004162734 
1 20 0.15329 4.11744 0 0 0.018781 0.55551 96.9354 0.003376512 
1 21 0.150332 3.84093 0.172028 13.53512 0.018896 0.547196 95.22825 0.002464604 
1 22 0.144799 4.71741 0.171868 20.74747 0.01659 0.539073 85.51771 0.001112939 
1 23 0.138564 3.91152 0.224811 16.92836 0.016024 0.533325 82.59333 0.000202916 
1 24 0.135732 4.29736 0.200224 19.01176 0.017576 0.554898 92.84279 2.78395E-05 
1 25 0.132021 3.89428 0.169903 12.09044 0.017517 0.516538 90.18271 4.57339E-05 
1 26 0.129718 4.15466 0.174572 19.39688 0.015541 0.486509 82.62199 0.000207546 
1 27 0.129806 3.83924 0.224422 22.73913 0.016906 0.501613 89.41913 0.000199075 
1 28 0.127716 4.902 0.185135 27.08053 0.01705 0.514183 92.43521 0.000447737 
1 29 0.125718 0 0.231768 21.71557 0.016812 0.469967 87.51384 0.000784421 
1 30 0.125409 0 0.244083 18.8295 0.017769 0.488732 95.93496 0.000845408 
1 31 0.125121 0 0.297363 14.73571 0 0.506362 94.43153 0.000904558 
-50- 
1 32 0.128472 0 0.203185 22.47678 0 0.447597 81.53666 0.000345813 
2 1 0.140422 0 0 0 0.021069 0.490112 91.55309 0.004768734 
2 2 0.139795 0 0 0 0.021261 0.494817 94.0097 0.005040883 
2 3 0.141964 0 0 0 0.020665 0.489195 91.17819 0.004136052 
2 4 0.14184 0 0 0 0.020649 0.48705 91.82082 0.004185004 
2 5 0.135362 0 0 0 0.020907 0.483236 93.15992 0.007223688 
2 6 0.133543 0 0 0 0.020294 0.483338 93.17023 0.008257204 
2 7 0.134317 2.1967 0 0 0.019932 0.485912 88.10304 0.007807226 
2 8 0.135872 2.3636 0 0 0.019558 0.479508 89.8698 0.006948878 
2 9 0.144976 2.12231 0 0 0.020274 0.479558 95.12179 0.00304645 
2 10 0.144622 2.18371 0 0 0.019266 0.480138 90.37675 0.003164746 
2 11 0.17151 2.03423 0 0 0.018289 0.470977 83.89011 0.000316828 
2 12 0.185117 2.29441 0 0 0.019356 0.478187 93.36243 0.002596437 
2 13 0.161799 2.39906 0 0 0.019951 0.476647 99.22126 5.64578E-05 
2 14 0.157164 2.50198 0 0 0.021369 0.466287 105.6524 0.000405566 
2 15 0.162518 2.34404 0 0 0.021283 0.464131 100.4098 3.12362E-05 
2 16 0.163752 3.22818 0 0 0.020705 0.463403 98.92149 5.31057E-06 
2 17 0.174044 3.07795 0 0 0.019513 0.456103 94.75775 0.000584114 
2 18 0.17659 2.94613 0 0 0.019598 0.45338 100.1869 0.000928824 
2 19 0.172614 2.87382 0 0 0.018943 0.438885 91.92465 0.000423752 
2 20 0.182819 3.99564 0 0 0.0168 0.420067 86.1024 0.002073 
2 21 0.168418 3.2082 0.211265 19.28561 0.017069 0.415272 83.20188 9.79821E-05 
2 22 0.174589 3.95226 0.15408 25.35262 0.018733 0.445214 95.64365 0.00065159 
2 23 0.175486 2.64452 0.146084 22.9251 0.016394 0.409182 84.53606 0.000770231 
2 24 0.176011 3.21131 0.164841 27.71197 0.014315 0.407712 74.97572 0.000843848 
2 25 0.190232 2.7962 0.140255 29.83807 0.014812 0.380026 76.143 0.003942862 
2 26 0.192849 3.07116 0.142473 28.57832 0.014199 0.399011 75.88833 0.004723389 
2 27 0.163774 3.01825 0.163983 28.26627 0.017785 0.407434 93.19374 5.04878E-06 
2 28 0.189693 4.02544 0.190245 37.35142 0.017192 0.413913 92.72482 0.003789718 
2 29 0.198616 0 0.20398 27.93943 0.016765 0.392274 89.69408 0.00664618 
2 30 0.184304 0 0.154825 22.58013 0.017718 0.404984 97.02561 0.002405403 
2 31 0.193267 0 0.138861 15.01734 0 0.371477 84.3103 0.004853528 
2 32 0.202915 0 0.131256 27.05203 0 0.403716 76.47273 0.008248991 
3 1 0.118732 0 0 0 0.016677 0.789375 127.681 0.000318532 
3 2 0.108952 0 0 0 0.015163 0.770002 119.5511 0.000379577 
3 3 0.113447 0 0 0 0.01439 0.720216 112.2344 3.7056E-06 
3 4 0.112579 0 0 0 0.012831 0.701734 101.3905 2.76701E-05 
3 5 0.112438 0 0 0 0.012705 0.682452 100.4818 3.37004E-05 
3 6 0.116805 0 0 0 0.011129 0.706177 89.75676 0.000115377 
3 7 0.119247 3.35992 0 0 0.014733 0.772471 119.2954 0.000389211 
3 8 0.128217 4.47757 0 0 0.014054 0.755657 117.4875 0.002624314 
3 9 0.138016 3.30789 0 0 0.012318 0.680944 101.4193 0.006924047 
3 10 0.125394 4.7167 0 0 0.012359 0.709795 101.3278 0.001727089 
3 11 0.128518 3.21752 0 0 0.011558 0.679822 94.06593 0.002729671 
3 12 0.144297 4.4237 0 0 0.011583 0.699727 95.56548 0.010514307 
  -51- 
3 13 0.12607 3.30528 0 0 0.012512 0.711556 100.723 0.00192659 
3 14 0.108884 5.6447 0 0 0.01155 0.654204 94.88948 0.000390286 
3 15 0.116757 3.82849 0 0 0.01315 0.689849 105.3519 0.000111618 
3 16 0.122926 5.97466 0 0 0.012123 0.633739 97.98445 0.001084041 
3 17 0.129869 3.72045 0 0 0.012853 0.621447 107.6976 0.00322459 
3 18 0.132969 5.30263 0 0 0.009838 0.554742 82.77016 0.004493084 
3 19 0.122675 3.43628 0 0 0.01043 0.543193 88.60144 0.00102644 
3 20 0.115402 6.23339 0 0 0.009276 0.538326 78.85564 3.01723E-05 
3 21 0.113201 4.02389 0.607342 2.64E-10 0.011826 0.576113 100.0104 8.23206E-06 
3 22 0.10852 6.71638 0.596421 1.59E-10 0.010331 0.527222 91.41763 0.00044989 
3 23 0.108879 3.97549 0.723388 1.53E-09 0.010633 0.50961 93.62527 0.000391011 
3 24 0.105942 5.61274 0.840283 4.64E-07 0.009642 0.509991 86.8519 0.001001722 
3 25 0.09789 4.31333 0.812983 0.003533 0.009949 0.511212 90.3331 0.004353302 
3 26 0.092446 6.29251 0.721386 0.013714 0.007997 0.529351 72.71218 0.008250174 
3 27 0.093749 4.03183 0.761133 0.012655 0.009015 0.51067 82.29193 0.007182895 
3 28 0.099079 6.35933 0.593306 0.016466 0.009091 0.504376 85.50415 0.00368887 
3 29 0.096786 0 0.757261 0.01043 0.00986 0.52652 93.79712 0.005028047 
3 30 0.094932 0 0.624764 0.014636 0.008236 0.517482 77.52529 0.006289387 
3 31 0.102676 0 0.689854 0.014383 0 0.529642 87.23269 0.002047456 
3 32 0.11334 0 0.507038 0.017729 0 0.53074 79.45082 5.45591E-06 
4 1 0.092528 0 0 0 0.041186 0.462363 95.01155 0.004170123 
4 2 0.099674 0 0 0 0.038511 0.458541 93.28916 0.001041077 
4 3 0.100429 0 0 0 0.040105 0.430171 95.34762 0.000840502 
4 4 0.098445 0 0 0 0.038221 0.383682 93.66958 0.00141797 
4 5 0.096064 0 0 0 0.032698 0.376009 84.94649 0.002331934 
4 6 0.094123 0 0 0 0.03021 0.370915 74.99381 0.00326653 
4 7 0.096761 2.30604 0 0 0.035221 0.40498 84.77804 0.002038392 
4 8 0.098794 2.68247 0 0 0.034907 0.454148 90.15018 0.00130444 
4 9 0.103453 2.28902 0 0 0.033052 0.390161 84.17629 0.000259395 
4 10 0.100504 3.0081 0 0 0.032863 0.39868 87.34122 0.000821726 
4 11 0.104621 1.90735 0 0 0.031272 0.356256 82.1678 0.000126098 
4 12 0.109195 2.54883 0 0 0.031323 0.366643 88.69538 5.40661E-05 
4 13 0.110128 1.88197 0 0 0.032563 0.369302 86.0783 0.000122029 
4 14 0.109449 2.98371 0 0 0.030712 0.391229 83.06846 6.9941E-05 
4 15 0.111934 2.28349 0 0 0.035856 0.414357 90.14934 0.000328132 
4 16 0.115075 2.87152 0 0 0.032549 0.397009 84.69285 0.000907891 
4 17 0.119683 2.16655 0 0 0.034237 0.426025 88.5141 0.002226217 
4 18 0.122672 2.98867 0 0 0.026589 0.348376 76.83271 0.003352047 
4 19 0.118224 2.23619 0 0 0.03064 0.35781 80.31076 0.001752025 
4 20 0.119093 3.11094 0 0 0.028677 0.343099 78.28801 0.002028236 
4 21 0.117244 2.57308 1 4.98E-14 0.032485 0.367162 84.28441 0.001462333 
4 22 0.115648 3.1265 1 2.22E-14 0.027944 0.372412 77.46343 0.001042541 
4 23 0.112236 2.29273 1 2.36E-13 0.030392 0.346211 79.879 0.000371798 
4 24 0.110138 3.07248 1 6.7E-11 0.027688 0.355273 76.56642 0.000122935 
4 25 0.107418 2.52232 0.658517 7.96E-07 0.030026 0.334927 80.85761 5.10031E-08 
-52- 
4 26 0.105638 3.13848 0.617559 2.04E-06 0.028345 0.321175 79.60934 4.94259E-05 
4 27 0.106291 2.28507 0.602431 1.75E-06 0.029532 0.324308 78.35901 1.89556E-05 
4 28 0.106604 3.03076 0.74041 2.24E-06 0.027384 0.322976 76.76614 9.45306E-06 
4 29 0.108009 0 0.698733 1.32E-06 0.027701 0.314575 75.88003 6.80457E-06 
4 30 0.109553 0 0.675635 1.549474 0.026561 0.297926 75.6435 7.69953E-05 
4 31 0.109075 0 0.748317 1.85E-06 0 0.303326 77.39087 4.72511E-05 
4 32 0.116184 0 0.574847 2.28E-06 0 0.310524 76.1379 0.001176194 
5 1 0.111585 0 0 0 0.025346 0.609852 114.9466 1.09515E-06 
5 2 0.111585 0 0 0 0.023984 0.657105 113.1161 1.09515E-06 
5 3 0.112207 0 0 0 0.024735 0.600968 112.0044 1.19818E-05 
5 4 0.112207 0 0 0 0.023877 0.667903 113.8482 1.19818E-05 
5 5 0.10977 0 0 0 0.02451 0.614688 111.8143 3.69344E-05 
5 6 0.10977 0 0 0 0.02336 0.665822 114.1216 3.69344E-05 
5 7 0.108243 2.1021 0 0 0.024026 0.619463 111.5225 0.000147845 
5 8 0.108243 2.614 0 0 0.022617 0.664086 116.732 0.000147845 
5 9 0.108643 2.00327 0 0 0.02286 0.601557 113.8404 0.000111437 
5 10 0.108643 2.87197 0 0 0.02228 0.641699 111.0158 0.000111437 
5 11 0.104507 2.0822 0 0 0.023416 0.591982 110.779 0.000751575 
5 12 0.10405 2.62257 0 0 0.021946 0.633769 109.3558 0.000859643 
5 13 0.102665 2.04836 0 0 0.02313 0.596389 108.056 0.001234616 
5 14 0.102665 2.75717 0 0 0.020496 0.626677 102.8228 0.001234616 
5 15 0.105429 2.17191 0 0 0.023129 0.572268 105.61 0.00055691 
5 16 0.111598 2.90781 0 0 0.022337 0.621285 108.0915 1.20185E-06 
5 17 0.110051 2.17536 0 0 0.023307 0.616182 111.7583 2.46727E-05 
5 18 0.112597 2.9117 0 0 0.021473 0.624822 112.2715 2.46751E-05 
5 19 0.107042 2.29865 0 0 0.023339 0.558694 108.5985 0.000289151 
5 20 0.116162 2.94887 0 0 0.021289 0.596558 109.8889 0.00034234 
5 21 0.111818 2.19769 0.08456 19.69841 0.023736 0.538493 109.051 3.80609E-06 
5 22 0.117563 2.92995 0.076265 25.55444 0.02144 0.580233 111.8397 0.000562187 
5 23 0.111606 2.28235 0.090391 25.45843 0.02249 0.584291 112.9136 1.27522E-06 
5 24 0.122096 3.10243 0.084427 23.47567 0.021526 0.62059 116.2705 0.001611269 
5 25 0.116317 2.27299 0.089038 25.99953 0.022831 0.567128 111.6849 0.000364118 
5 26 0.116526 3.10475 0.075988 22.61271 0.02121 0.618706 115.6069 0.000394538 
5 27 0.113607 2.28107 0.087765 23.50281 0.022654 0.538152 112.0641 7.82186E-05 
5 28 0.115593 3.01276 0.077601 26.52073 0.019799 0.539836 105.5621 0.000267967 
5 29 0.112127 0 0.078904 25.4832 0.021536 0.528894 110.2161 9.92433E-06 
5 30 0.116554 0 0.08378 21.93187 0.019769 0.535769 107.7299 0.000398754 
5 31 0.115168 0 0.082984 23.93272 0 0.512456 114.594 0.000218214 
5 32 0.118621 0 0.085503 22.92045 0 0.555787 112.2944 0.000761862 
6 1 0.158852 0 0 0 0.019913 0.498724 99.96145 0.000199576 
6 2 0.157222 0 0 0 0.019979 0.498975 101.0862 9.30852E-05 
6 3 0.156098 0 0 0 0.020135 0.481934 101.1369 4.26759E-05 
6 4 0.158454 0 0 0 0.019903 0.479734 99.51362 0.000169984 
6 5 0.161804 0 0 0 0.020222 0.485461 101.5932 0.000489468 
6 6 0.163502 0 0 0 0.019861 0.483084 99.68001 0.000710648 
  -53- 
6 7 0.164338 2.67926 0 0 0.020325 0.477108 103.3922 0.000833653 
6 8 0.168644 2.99122 0 0 0.019431 0.468476 102.0681 0.001608445 
6 9 0.16904 2.79252 0 0 0.019359 0.476984 103.1601 0.001691202 
6 10 0.150874 3.27367 0 0 0.019354 0.505684 102.1881 6.8086E-05 
6 11 0.148528 3.1472 0 0 0.019654 0.477575 104.0708 0.00022674 
6 12 0.15333 3.6925 0 0 0.018718 0.481442 102.5338 1.53325E-06 
6 13 0.158407 3.1344 0 0 0.018618 0.472389 101.4563 0.000166648 
6 14 0.153658 3.72444 0 0 0.0192 0.478232 102.743 9.5755E-08 
6 15 0.154891 3.40461 0 0 0.019445 0.481742 103.2226 9.99149E-06 
6 16 0.153658 3.89665 0 0 0.019215 0.467185 101.6227 9.74562E-08 
6 17 0.155665 3.44565 0 0 0.018225 0.486994 100.79 2.83643E-05 
6 18 0.154447 3.9636 0 0 0.017855 0.488046 100.1381 3.66609E-06 
6 19 0.156438 3.79308 0 0 0.018751 0.4847 102.864 5.59007E-05 
6 20 0.155461 4.33404 0 0 0.018163 0.48199 104.1276 2.26168E-05 
6 21 0.158843 3.79419 0.148933 4.860642 0.018894 0.489382 104.7589 0.000198868 
6 22 0.158417 4.18258 0.159452 5.879732 0.018425 0.473324 106.2834 0.000167365 
6 23 0.150522 3.99525 0.146512 4.518884 0.017995 0.461095 106.2947 8.58666E-05 
6 24 0.151046 4.54187 0.160429 4.337898 0.017914 0.466653 105.5741 6.0153E-05 
6 25 0.149819 3.7821 0.154747 6.654831 0.018165 0.436934 107.9969 0.000127656 
6 26 0.1494 4.23167 0.162457 8.982286 0.01821 0.460765 108.966 0.000156604 
6 27 0.145065 3.95995 0.183562 6.452541 0.017881 0.446536 108.029 0.000640186 
6 28 0.144438 4.37001 0.180003 7.000711 0.017939 0.473404 109.6766 0.000738933 
6 29 0.143016 0 0.152661 9.493405 0.017505 0.46109 109.1016 0.000991072 
6 30 0.142398 0 0.140005 10.52965 0.017733 0.423911 109.3013 0.001112981 
6 31 0.14005 0 0.159433 5.504098 0 0.422555 107.7804 0.001646954 
6 32 0.139949 0 0.156801 8.13105 0 0.433557 109.2253 0.001672624 
7 1 0.075978 0 0 0 0.020059 0.772296 96.37959 0.017438389 
7 2 0.075978 0 0 0 0.021587 0.812513 96.37921 0.017438389 
7 3 0.076995 0 0 0 0.019257 0.775093 95.94714 0.015946412 
7 4 0.076995 0 0 0 0.020794 0.81046 94.80289 0.015946412 
7 5 0.077263 0 0 0 0.019697 0.758404 97.10683 0.015567582 
7 6 0.077263 0 0 0 0.020732 0.802848 90.87496 0.015567582 
7 7 0.076907 2.8671 0 0 0.019101 0.701081 94.54589 0.016073261 
7 8 0.076907 2.98111 0 0 0.01972 0.798085 91.92341 0.016073261 
7 9 0.077973 2.83413 0 0 0.018681 0.838303 98.27523 0.014592194 
7 10 0.079035 2.87904 0 0 0.020598 0.838386 90.25848 0.013207712 
7 11 0.109424 2.93816 0 0 0.018904 0.812316 90.38722 0.000695233 
7 12 0.114912 3.06187 0 0 0.02072 0.80188 92.21759 0.002267797 
7 13 0.119286 3.05435 0 0 0.019004 0.750194 91.58871 0.0040763 
7 14 0.106509 3.04622 0 0 0.020077 0.732953 94.28978 0.000214457 
7 15 0.109355 2.99901 0 0 0.018922 0.666828 89.29823 0.000680908 
7 16 0.10756 3.15282 0 0 0.020445 0.693082 91.69121 0.00035752 
7 17 0.113483 3.37293 0 0 0.020992 0.722637 94.50625 0.001779719 
7 18 0.111047 3.62236 0 0 0.022757 0.736921 94.34579 0.001073465 
7 19 0.115619 4.00158 0 0 0.022581 0.708555 97.09366 0.002528547 
-54- 
7 20 0.116379 4.46735 0 0 0.024387 0.692942 96.9115 0.002822779 
7 21 0.124478 4.50322 0.198085 44.60181 0.0232 0.533142 98.45019 0.006781599 
7 22 0.126925 4.51761 0.16841 46.75664 0.024351 0.620399 94.84498 0.008245556 
7 23 0.126292 4.32083 0.223045 51.58826 0.020615 0.599632 87.49312 0.007855368 
7 24 0.12755 4.3041 0.223357 54.19561 0.021326 0.573065 81.09412 0.008637398 
7 25 0.126786 3.37492 0.180313 58.03775 0.019521 0.491581 78.08105 0.008159212 
7 26 0.128461 4.21643 0.216358 62.80342 0.023601 0.584098 87.93233 0.009221526 
7 27 0.121445 4.39141 0.222703 65.33091 0.020433 0.513666 80.6315 0.005131876 
7 28 0.123849 4.26408 0.148905 70.69226 0.024958 0.57536 88.97476 0.006423915 
7 29 0.117275 0 0.137102 69.1056 0.021461 0.574487 86.91053 0.003188017 
7 30 0.11223 0 0.146173 77.44857 0.02358 0.58478 90.5039 0.001396166 
7 31 0.114965 0 0.138337 65.18775 0 0.48627 86.28154 0.002286927 
7 32 0.114254 0 0.18225 68.14079 0 0.550381 90.22737 0.00203653 
8 1 0.091901 0 0 0 0.029829 0.542654 85.25941 0.006785851 
8 2 0.091274 0 0 0 0.027307 0.575047 78.21389 0.00728443 
8 3 0.098445 0 0 0 0.026568 0.569207 79.80256 0.0027566 
8 4 0.104148 0 0 0 0.027748 0.516405 81.37324 0.000786497 
8 5 0.10322 0 0 0 0.026963 0.531138 82.72854 0.001019724 
8 6 0.111225 0 0 0 0.028405 0.513094 85.70919 2.56696E-07 
8 7 0.107167 2.44021 0 0 0.026499 0.527956 81.54951 0.000244499 
8 8 0.096761 2.68366 0 0 0.026918 0.521944 82.76269 0.003599514 
8 9 0.120204 2.62711 0 0 0.028893 0.52901 89.12906 0.001171107 
8 10 0.130231 3.04146 0 0 0.030588 0.51945 91.23904 0.004763253 
8 11 0.146012 2.53964 0 0 0.029075 0.517535 88.07784 0.01408805 
8 12 0.14647 2.94615 0 0 0.03004 0.523349 92.87727 0.014412321 
8 13 0.138734 2.61602 0 0 0.027892 0.489061 86.45274 0.009309332 
8 14 0.149249 3.1821 0 0 0.028622 0.495737 85.028 0.016438894 
8 15 0.151302 2.72956 0 0 0.028892 0.492888 87.1778 0.017995799 
8 16 0.139862 3.43797 0 0 0.029386 0.486523 86.35759 0.010000585 
8 17 0.147915 3.2045 0 0 0.028153 0.483804 84.68741 0.01545451 
8 18 0.131972 4.24228 0 0 0.027299 0.479926 81.91444 0.005592941 
8 19 0.128212 3.78679 0 0 0.027931 0.471795 81.91491 0.003872799 
8 20 0.133857 3.9508 0 0 0.026365 0.478329 78.022 0.006552092 
8 21 0.112882 3.07553 1 0.015419 0.023928 0.471955 72.90734 4.79813E-05 
8 22 0.108413 3.46582 0.823258 10.50579 0.022211 0.4735 67.36697 0.000112664 
8 23 0.099229 3.06237 0.915482 5.001759 0.020475 0.469683 64.43193 0.002406685 
8 24 0.094614 3.44586 0.779458 8.086868 0.022401 0.475989 69.27539 0.004864026 
8 25 0.092865 2.8143 0.828491 6.884308 0.020794 0.467398 65.71534 0.00605989 
8 26 0.094435 3.23798 0.621041 22.99848 0.022029 0.47513 68.60507 0.00497905 
8 27 0.091659 3.13607 0.665701 14.4314 0.021801 0.470286 69.73848 0.006976018 
8 28 0.092599 3.28578 0.675882 20.50399 0.022182 0.464035 70.12961 0.00625498 
8 29 0.091225 0 0.575633 32.28774 0.021205 0.468764 68.3761 0.00732404 
8 30 0.091946 0 0.543281 35.94222 0.022564 0.464293 72.27581 0.006750737 
8 31 0.08988 0 0.553321 34.25617 0 0.456719 63.08818 0.008470342 
8 32 0.089372 0 0.581765 31.32319 0 0.454617 71.69138 0.008929316 
  -55- 
9 1 0.126129 0 0 0 0.012693 0.847672 97.01576 0.02318292 
9 2 0.126129 0 0 0 0.014868 0.919483 93.97093 0.02318292 
9 3 0.130805 0 0 0 0.013343 0.883115 94.5688 0.018618191 
9 4 0.130805 0 0 0 0.012851 0.868916 93.11406 0.018618191 
9 5 0.145187 0 0 0 0.012355 0.84574 93.21631 0.008307529 
9 6 0.145187 0 0 0 0.012302 0.845042 91.17431 0.008307529 
9 7 0.153693 2.38652 0 0 0.012802 0.826284 93.95821 0.004411411 
9 8 0.153693 2.74863 0 0 0.012434 0.800688 93.32678 0.004411411 
9 9 0.172815 2.78668 0 0 0.012158 0.795693 93.7646 0.000240009 
9 10 0.172815 3.40239 0 0 0.012548 0.813768 96.39556 0.000240009 
9 11 0.178256 2.84831 0 0 0.013897 0.787864 97.52605 4.11605E-06 
9 12 0.204783 3.2451 0 0 0.013872 0.760373 99.38163 0.003389646 
9 13 0.202277 2.98394 0 0 0.013947 0.752891 97.32885 0.002795612 
9 14 0.184865 3.44999 0 0 0.013494 0.710906 96.97548 0.000189915 
9 15 0.17822 3.32973 0 0 0.013675 0.788136 96.82632 4.48062E-06 
9 16 0.182707 3.91198 0 0 0.013593 0.751552 100.0507 7.535E-05 
9 17 0.175373 3.56201 0 0 0.012997 0.717489 96.17451 8.30327E-05 
9 18 0.194305 4.36641 0 0 0.013109 0.668005 100.0195 0.001253848 
9 19 0.20084 3.95624 0 0 0.013154 0.695912 98.84782 0.002477703 
9 20 0.212131 4.20548 0 0 0.013005 0.676591 97.83062 0.005406567 
9 21 0.20757 3.58809 0.528797 8.47E-06 0.012587 0.633893 93.12265 0.004107736 
9 22 0.21555 3.8869 0.434476 0.006205 0.011897 0.677887 90.09158 0.006476031 
9 23 0.210626 3.55817 0.510403 0.005254 0.011247 0.618074 90.83614 0.004961439 
9 24 0.218703 3.73417 0.550433 0.004007 0.011483 0.650062 93.47593 0.00753074 
9 25 0.20625 3.45426 0.654733 0.002824 0.009903 0.588242 95.78596 0.003760166 
9 26 0.208449 3.93972 0.551874 2.424541 0.009912 0.600871 99.50911 0.004346135 
9 27 0.198054 3.68946 0.613632 0.007594 0.01025 0.623307 100.6299 0.00191056 
9 28 0.196277 4.14519 0.455833 0.010285 0.010296 0.637055 104.4932 0.001583747 
9 29 0.19007 0 0.553828 0.016956 0.009807 0.592348 102.0164 0.000667719 
9 30 0.192027 0 0.382915 0.018172 0.009446 0.592363 102.7632 0.000917326 
9 31 0.187478 0 0.434704 0.019444 0 0.58291 101.0072 0.000395089 
9 32 0.203728 0 0.486225 0.017354 0 0.568277 99.27881 0.003133322 
10 1 0.121615 0 0 0 0.013452 0.886939 84.89166 0.002982991 
10 2 0.123997 0 0 0 0.01353 0.890921 84.17622 0.00213372 
10 3 0.12783 0 0 0 0.01369 0.880053 84.81538 0.001087247 
10 4 0.128822 0 0 0 0.013837 0.891042 86.49542 0.000877139 
10 5 0.133664 0 0 0 0.013529 0.870878 84.52473 0.00018467 
10 6 0.134271 0 0 0 0.013326 0.884502 83.44628 0.000135101 
10 7 0.144364 2.41173 0 0 0.012693 0.868015 81.06412 0.000394203 
10 8 0.148311 2.67633 0 0 0.012809 0.879294 81.62747 0.0009966 
10 9 0.153233 2.39474 0 0 0.012843 0.847713 83.48003 0.002092893 
10 10 0.152054 2.55361 0 0 0.01336 0.863852 86.23677 0.001797075 
10 11 0.1491 2.25143 0 0 0.013338 0.85304 86.36491 0.001147281 
10 12 0.153102 2.67433 0 0 0.012929 0.840173 86.67279 0.002058847 
10 13 0.166548 2.56798 0 0 0.013879 0.853294 91.00365 0.006713314 
-56- 
10 14 0.16146 2.8492 0 0 0.014863 0.842862 100.3273 0.004686809 
10 15 0.143563 2.60969 0 0 0.014918 0.875894 98.18673 0.00030409 
10 16 0.144012 3.29674 0 0 0.015022 0.858017 96.15443 0.000353186 
10 17 0.144262 3.04576 0 0 0.013905 0.849862 92.48562 0.000382041 
10 18 0.144483 3.54009 0 0 0.014119 0.833282 91.71767 0.000408524 
10 19 0.145473 3.53422 0 0 0.013039 0.835115 86.18773 0.000537241 
10 20 0.149599 3.55249 0 0 0.012691 0.823801 83.66946 0.001247706 
10 21 0.142565 3.02426 0.104943 18.96764 0.012695 0.817485 85.1419 0.000207591 
10 22 0.146608 3.42172 0.098773 15.97146 0.01262 0.840687 82.56236 0.000705032 
10 23 0.138984 3.15508 0.099915 18.10018 0.012134 0.797085 84.37074 1.12797E-05 
10 24 0.139089 3.32068 0.091417 21.07604 0.013149 0.811079 89.40965 1.35878E-05 
10 25 0.134534 2.96862 0.101081 20.12436 0.012976 0.790797 90.06462 0.00011608 
10 26 0.129613 3.67132 0.112211 21.61683 0.013628 0.776219 94.04606 0.000726654 
10 27 0.126044 3.18303 0.138144 18.18828 0.013007 0.772833 92.20465 0.001527488 
10 28 0.124267 3.73364 0.134446 21.47862 0.014287 0.781254 99.13845 0.002047431 
10 29 0.117996 0 0.140069 26.87181 0.013631 0.768221 97.36483 0.004588431 
10 30 0.118614 0 0.123992 22.04489 0.013472 0.731537 95.81505 0.004286334 
10 31 0.120551 0 0.122635 15.68068 0 0.719537 91.26398 0.00341468 
10 32 0.12309 0 0.131749 20.83532 0 0.719375 95.28564 0.002438717 
11 1 0.097167 0 0 0 0.043338 0.946511 107.169 0.002221624 
11 2 0.093029 0 0 0 0.044197 0.957548 108.5067 0.004360212 
11 3 0.086666 0 0 0 0.043051 0.946381 108.2979 0.009370669 
11 4 0.091378 0 0 0 0.041651 0.947994 105.7958 0.005448197 
11 5 0.099824 0 0 0 0.041236 0.944102 108.044 0.001254463 
11 6 0.099339 0 0 0 0.042255 0.949739 108.826 0.001408827 
11 7 0.110396 2.44274 0 0 0.041096 0.95027 109.3076 6.89178E-05 
11 8 0.105492 2.78469 0 0 0.039773 0.954845 106.6707 0.000130678 
11 9 0.111475 2.50531 0 0 0.036225 0.951668 102.7685 0.000156838 
11 10 0.114895 2.81291 0 0 0.038156 0.949783 104.6553 0.000657956 
11 11 0.110338 2.4475 0 0 0.034823 0.951451 100.1815 6.51887E-05 
11 12 0.114912 2.72897 0 0 0.034615 0.948517 100.7468 0.000661143 
11 13 0.099838 2.43909 0 0 0.032442 0.940854 101.909 0.001249943 
11 14 0.114198 2.6964 0 0 0.033377 0.9439 101.1955 0.000529282 
11 15 0.117655 2.47126 0 0 0.03264 0.931081 100.7483 0.001292863 
11 16 0.121356 2.76783 0 0 0.033444 0.927408 101.0593 0.002441168 
11 17 0.126769 2.49253 0 0 0.032776 0.920928 103.9662 0.004673041 
11 18 0.116472 2.77795 0 0 0.032544 0.92334 103.2852 0.000996658 
11 19 0.12007 2.62933 0 0 0.032143 0.904318 102.5554 0.002005382 
11 20 0.129732 2.88716 0 0 0.031598 0.908365 101.2803 0.006145661 
11 21 0.122883 2.66223 0.939526 0.001507 0.03194 0.8906 103.1383 0.003007195 
11 22 0.119265 2.82698 0.896387 0.001039 0.031961 0.8826 102.9849 0.001752387 
11 23 0.116117 2.61017 0.923846 0.001348 0.02941 0.856872 98.2461 0.000914636 
11 24 0.115068 2.80956 0.83777 1.856182 0.030433 0.874951 98.72028 0.000691793 
11 25 0.117782 2.51702 0.831949 6.251796 0.029404 0.839801 99.44139 0.001327003 
11 26 0.115688 2.91131 0.746272 10.94736 0.030402 0.83877 100.9368 0.000820124 
  -57- 
11 27 0.108381 2.75636 0.819461 8.911387 0.028666 0.821669 97.41215 9.06303E-08 
11 28 0.110053 2.92014 0.64271 17.5692 0.029865 0.821902 99.79682 4.83117E-05 
11 29 0.098845 0 0.594524 16.97903 0.028477 0.798585 99.24856 0.001575983 
11 30 0.097815 0 0.700913 9.336785 0.028353 0.790617 97.74569 0.001957733 
11 31 0.092013 0 0.563558 11.34731 0 0.812515 95.14061 0.005013361 
11 32 0.090286 0 0.656732 8.520985 0 0.829682 97.68104 0.006245982 
12 1 0.157598 0 0 0 0.021831 0.534653 95.90912 0.005023098 
12 2 0.157598 0 0 0 0.022663 0.636542 92.57315 0.005023098 
12 3 0.159074 0 0 0 0.02042 0.578465 85.83678 0.005613248 
12 4 0.159166 0 0 0 0.021464 0.681383 88.01774 0.005650724 
12 5 0.159257 0 0 0 0.02217 0.739152 88.55062 0.005688302 
12 6 0.158893 0 0 0 0.020827 0.73325 84.87915 0.005539438 
12 7 0.160272 4.59218 0 0 0.02214 0.593328 87.99964 0.006111975 
12 8 0.160272 5.59311 0 0 0.022528 0.582349 91.59467 0.006111975 
12 9 0.167507 4.88379 0 0 0.021439 0.485767 88.65678 0.009477877 
12 10 0.167507 4.62342 0 0 0.020682 0.596965 83.03375 0.009477877 
12 11 0.122801 3.58318 0 0 0.01974 0.518046 81.02722 0.001404355 
12 12 0.121887 4.73619 0 0 0.021036 0.579595 83.84882 0.001658266 
12 13 0.142917 4.31515 0 0 0.022837 0.510222 89.90044 0.000806911 
12 14 0.156372 5.55238 0 0 0.023156 0.516118 92.13751 0.004553725 
12 15 0.12259 6.0293 0 0 0.02406 0.388553 98.39292 0.001461118 
12 16 0.119 6.42089 0 0 0.024919 0.501869 92.04009 0.002614211 
12 17 0.112376 3.9634 0 0 0.02564 0.423496 97.13713 0.005776829 
12 18 0.118244 5.24431 0 0 0.022622 0.481511 91.91113 0.002905236 
12 19 0.119961 3.60089 0 0 0.021801 0.474185 82.57689 0.002269285 
12 20 0.127452 5.16449 0 0 0.022723 0.469638 87.46344 0.00045502 
12 21 0.128734 4.0128 0.254566 10.28199 0.026785 0.360034 102.2744 0.000288469 
12 22 0.132245 4.58578 0.219512 14.13832 0.023275 0.409347 86.95636 2.80753E-05 
12 23 0.133005 3.40484 0.231607 14.65086 0.026746 0.375542 103.5826 7.90207E-06 
12 24 0.136466 4.21008 0.196053 15.86671 0.02402 0.417061 92.36074 6.96721E-05 
12 25 0.1204 3.62082 0.177964 17.17594 0.024815 0.394691 96.04113 0.002120813 
12 26 0.120714 4.14529 0.156437 15.09009 0.024489 0.472916 95.49333 0.00201788 
12 27 0.129493 3.41942 0.197725 13.11373 0.029068 0.362393 115.2327 0.000208284 
12 28 0.126567 4.32909 0.17882 18.29222 0.026775 0.481059 103.7136 0.000593371 
12 29 0.113877 0 0.165461 21.37195 0.026772 0.44681 106.3074 0.004933715 
12 30 0.1112 0 0.159525 15.80777 0.026086 0.53608 103.6588 0.006491812 
12 31 0.10227 0 0.162172 14.26625 0 0.403786 105.356 0.013672501 
12 32 0.104403 0 0.172893 16.44705 0 0.462303 104.2045 0.011656619 
13 1 0.109328 0 0 0 0.021073 0.362179 99.33676 0.021313564 
13 2 0.109328 0 0 0 0.022511 0.416454 99.66993 0.021313564 
13 3 0.109728 0 0 0 0.021256 0.413924 101.9128 0.020853803 
13 4 0.109445 0 0 0 0.024139 0.405966 100.5326 0.021178055 
13 5 0.109163 0 0 0 0.022404 0.453445 99.16924 0.021505656 
13 6 0.109163 0 0 0 0.023574 0.454694 101.8036 0.021505656 
13 7 0.112429 3.18875 0 0 0.022591 0.441257 101.3274 0.017914352 
-58- 
13 8 0.113506 3.45598 0 0 0.022448 0.437957 100.9165 0.016823685 
13 9 0.118434 3.49251 0 0 0.021081 0.419709 101.0521 0.012375879 
13 10 0.118434 3.93324 0 0 0.023224 0.462062 102.9223 0.012375879 
13 11 0.128518 3.79783 0 0 0.023029 0.412736 103.7594 0.005739485 
13 12 0.146012 4.06778 0 0 0.022133 0.451969 103.9644 0.000413504 
13 13 0.146309 3.90077 0 0 0.021846 0.373691 102.405 0.000378431 
13 14 0.156146 4.39551 0 0 0.022265 0.411447 103.4862 7.75475E-05 
13 15 0.158929 4.0971 0 0 0.022305 0.294481 102.5216 0.000271539 
13 16 0.167341 4.50803 0 0 0.0229 0.350885 103.471 0.001511452 
13 17 0.176812 4.29742 0 0 0.022236 0.32428 102.5323 0.003942174 
13 18 0.186444 4.59496 0 0 0.022139 0.374468 101.9058 0.007365743 
13 19 0.191721 4.5602 0 0 0.023249 0.34591 104.0384 0.009593169 
13 20 0.194218 4.94046 0 0 0.023011 0.35105 104.1546 0.010725578 
13 21 0.186398 4.43802 0.075327 20.56898 0.022394 0.270642 101.7789 0.00734752 
13 22 0.190122 4.75506 0.081989 17.39415 0.022709 0.325233 103.2536 0.008894023 
13 23 0.178528 4.59601 0.087187 16.08948 0.021726 0.271838 101.4643 0.004486663 
13 24 0.195206 4.83667 0.083286 15.96634 0.021628 0.330565 101.1382 0.01118716 
13 25 0.190022 4.22287 0.075706 15.68341 0.020794 0.291444 101.0763 0.008851012 
13 26 0.195152 4.79636 0.080304 13.2839 0.021172 0.347957 99.03037 0.011161732 
13 27 0.179555 4.35294 0.074147 22.1081 0.019959 0.263047 97.25039 0.004826514 
13 28 0.187707 4.84483 0.067085 27.84562 0.019956 0.346871 97.17349 0.007877679 
13 29 0.185849 0 0.072935 23.93749 0.019116 0.310877 96.12894 0.007129267 
13 30 0.176273 0 0.071237 24.4643 0.019761 0.368877 97.06772 0.003777521 
13 31 0.19022 0 0.078853 27.88096 0 0.284442 95.50945 0.008936328 
13 32 0.197736 0 0.079392 23.79961 0 0.326654 96.39079 0.012401123 
14 1 0.105066 0 0 0 0.036548 0.413639 91.77191 0.005442986 
14 2 0.107322 0 0 0 0.032978 0.428929 90.80353 0.004166295 
14 3 0.11134 0 0 0 0.03746 0.426216 98.33643 0.00236078 
14 4 0.104024 0 0 0 0.037223 0.434987 105.3821 0.006099959 
14 5 0.102613 0 0 0 0.03845 0.421334 103.4895 0.007061492 
14 6 0.097762 0 0 0 0.037105 0.43867 108.228 0.011039285 
14 7 0.104775 2.15633 0 0 0.03607 0.418454 98.12335 0.005622109 
14 8 0.116616 3.11409 0 0 0.029507 0.420892 92.75497 0.000811123 
14 9 0.114188 2.33889 0 0 0.035791 0.418491 105.6747 0.001415095 
14 10 0.119496 3.32751 0 0 0.02976 0.413253 92.96774 0.000319825 
14 11 0.124059 2.32136 0 0 0.03684 0.414332 107.9996 2.58704E-06 
14 12 0.130005 2.96124 0 0 0.029451 0.40611 94.71975 0.000350524 
14 13 0.11759 2.40214 0 0 0.033775 0.395625 100.3663 0.000618353 
14 14 0.119738 2.95437 0 0 0.029272 0.415568 93.6145 0.000289139 
14 15 0.13403 2.42708 0 0 0.033792 0.381412 101.7615 0.001021698 
14 16 0.143563 2.77994 0 0 0.030886 0.38685 99.14176 0.003819991 
14 17 0.152344 2.16254 0 0 0.032257 0.368714 101.8032 0.00767162 
14 18 0.148358 3.05348 0 0 0.03124 0.410429 109.8623 0.005787276 
14 19 0.142434 2.35102 0 0 0.036061 0.387017 112.517 0.003407686 
14 20 0.146016 3.20727 0 0 0.034736 0.393943 116.8242 0.004783637 
  -59- 
14 21 0.144586 2.53055 0.241356 1.807972 0.034517 0.369107 107.8623 0.004210785 
14 22 0.140544 2.9399 0.230697 0.002081 0.029803 0.369121 106.4481 0.002764017 
14 23 0.132585 2.35453 0.274829 0.001535 0.033337 0.376673 114.1289 0.000742977 
14 24 0.125243 3.27851 0.263127 0.667064 0.029437 0.369431 108.8504 6.32451E-06 
14 25 0.123855 2.45794 0.260424 0.621316 0.032619 0.356386 115.1954 5.40346E-06 
14 26 0.125844 3.12404 0.249297 0.945892 0.031142 0.369981 119.6425 2.11158E-05 
14 27 0.127298 2.48879 0.287807 0.951847 0.031807 0.357422 109.9687 9.18679E-05 
14 28 0.133882 3.26431 0.223923 4.573715 0.027901 0.339851 106.9974 0.000991407 
14 29 0.129425 0 0.192709 4.225078 0.031996 0.338226 114.1814 0.000281588 
14 30 0.134367 0 0.205085 1.973802 0.029361 0.353808 113.3774 0.001092687 
14 31 0.122074 0 0.221934 3.569955 0 0.352792 114.4034 7.41945E-05 
14 32 0.130707 0 0.160007 0.001953 0 0.341076 111.7311 0.000443543 
15 1 0.120236 0 0 0 0.018545 0.622116 99.42465 0.007971468 
15 2 0.112463 0 0 0 0.018179 0.644739 99.46069 0.013997077 
15 3 0.103776 0 0 0 0.017934 0.639155 98.38502 0.023476311 
15 4 0.104272 0 0 0 0.017633 0.654378 97.6301 0.022846103 
15 5 0.101401 0 0 0 0.017699 0.637174 98.17465 0.026659653 
15 6 0.106859 0 0 0 0.017105 0.642993 97.51828 0.019742557 
15 7 0.116137 2.34181 0 0 0.017206 0.630631 97.775 0.010888228 
15 8 0.131925 2.70486 0 0 0.016502 0.668037 98.25045 0.002400058 
15 9 0.147925 2.31258 0 0 0.016536 0.689222 98.95008 5.23241E-07 
15 10 0.143089 2.81287 0 0 0.016403 0.67337 98.20578 0.000188057 
15 11 0.15939 2.28261 0 0 0.016512 0.705233 96.85162 0.001098494 
15 12 0.174941 2.84775 0 0 0.015947 0.702698 97.19734 0.005412867 
15 13 0.158181 2.46425 0 0 0.016589 0.633004 98.06062 0.000890223 
15 14 0.151623 3.03138 0 0 0.016181 0.629943 100.2024 0.000131049 
15 15 0.148162 2.83154 0 0 0.016683 0.674636 99.95484 2.01031E-06 
15 16 0.154779 3.28874 0 0 0.015978 0.653373 98.25251 0.00041592 
15 17 0.151126 2.76656 0 0 0.015811 0.591111 98.53997 0.000100419 
15 18 0.167069 3.39226 0 0 0.015087 0.607231 97.9067 0.00287055 
15 19 0.174025 3.03715 0 0 0.015286 0.582036 97.14401 0.005082835 
15 20 0.184664 3.59788 0 0 0.014674 0.560919 96.07996 0.009421575 
15 21 0.176398 2.92723 0.108926 4.376925 0.014968 0.561753 96.43957 0.005955913 
15 22 0.182143 3.55775 0.11702 6.794418 0.013902 0.50843 95.23554 0.008298079 
15 23 0.191535 3.11775 0.112945 4.06219 0.013419 0.498278 94.16567 0.012753237 
15 24 0.20108 3.62178 0.108009 6.247741 0.013162 0.529497 93.73346 0.017969824 
15 25 0.184159 3.14353 0.128958 4.173421 0.013317 0.457117 93.91949 0.009192109 
15 26 0.189289 3.63078 0.118563 6.119501 0.01272 0.454112 93.62677 0.011622581 
15 27 0.164714 3.17861 0.158138 4.916133 0.013088 0.465651 93.49551 0.002247957 
15 28 0.154576 3.7588 0.182349 4.535358 0.012602 0.445024 96.04783 0.000393014 
15 29 0.138383 0 0.149343 4.741987 0.012655 0.428262 95.40624 0.0007973 
15 30 0.138383 0 0.131031 3.8612 0.012494 0.40892 95.44996 0.0007973 
15 31 0.1368 0 0.152395 2.13342 0 0.416266 93.90442 0.001104337 
15 32 0.142284 0 0.134358 3.900705 0 0.405205 94.73379 0.000261179 
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Appendix 3 
In this appendix the results of the BPLM Test and the Hausman Test are presented  
BPLM TEST 
                          Prob > chibar2 =   0.0000
                             chibar2(01) =   657.19
        Test:   Var(u) = 0
                       u     .0000101       .0031746
                       e     .0000159        .003987
                   StDev     .0000253       .0050313
                                                       
                                 Var     sd = sqrt(Var)
        Estimated results:
        StDev[Country,t] = Xb + u[Country] + e[Country,t]
Breusch and Pagan Lagrangian multiplier test for random effects
 
HAUSMAN TEST 
                (V_b-V_B is not positive definite)
                Prob>chi2 =      0.3842
                          =        6.36
                  chi2(6) = (b-B)'[(V_b-V_B)^(-1)](b-B)
    Test:  Ho:  difference in coefficients not systematic
            B = inconsistent under Ha, efficient under Ho; obtained from xtreg
                           b = consistent under Ho and Ha; obtained from xtreg
                                                                              
TPESSelfSu~o     -.0000572    -.0000612        4.04e-06        8.58e-06
   DivofTPES      .0131606     .0082616        .0048989        .0022314
EnergyEffi~W      .0170723     .0221513        -.005079        .0119619
MiddleEast~c     -8.28e-06    -.0000174        9.09e-06        5.64e-06
 DivofImport      .0002272    -.0005469        .0007741        .0002882
ReserveMar~y     -.0006401    -.0006611         .000021        .0000222
                                                                              
                   fixed        random       Difference          S.E.
                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))
                      Coefficients     
 
